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SHELTON METALLIC FILLER 


will turn old time losses into profits! " 


Defective Castings can be made perfect---this means that there will be a profit on every 
casting ;---1t means that every order can be finished and shipped on scheduled time ;---it means 
a greater capacity for the same floor space; it means a steadily increasing business, due to 
a marvelous succession of satisfied customers. = 
Shelton Metallic Filler is guaranteed to fillin and completely obliterate blow-holes, sand-holes, etc. It becomes part a2 
of the casting itself, is durable, and can never be detected. Has been used with great success for many years. 









BETTER WRITE TO US AT ONCE. 


Shelton —— ee Co. 


DERBY, : CONN. 


















































CREST 

















TAE FOUNDRY 


Vol. 37, No. 6 


Cleveland, Ohio, February, 1911 





Whole No. 222 


JUDGING MALLEABLE BY FRACTURE 


The characteristics of malleable fractures and the story they 


tell of over and under-annealing, high and low silicon, ete. 


N GRAY iron practice, judging by 
ll fracture is ‘so misleading as regards 

the value of the metal for melting 
purposes, that chemical analysis has 
practically superseded this method. Even 
for scrap, the fracture indications are 
not entirely conclusive, as artificial cool- 
ing of the metal by chills, unduly damp 
sand, or the reverse condition of the 
from very heavy sec- 
With mal- 


leable this is not the case, as the an- 


metal resulting 
tions, make these unreliable. 


nealing process, if carried out properly, 
leaves the castings in their final form 
with a composition between pretty close 


limits. If not of proper composition, 


tures, and a description of the accom- 
panying illustrations, will aid in draw- 
ing conclusions that will help in over- 
Unfortunately, it is 
very difficult to photograph a fracture 
so that it will show what is intended 


coming troubles. 


to be brought out. The surfaces are 
very irregular, and the light values, ow- 
ing to shadows, are almost impossible 
to catch properly. However, the manu- 
facturer of malleable castings, for whom, 
after all, this description is intended, 
will know just what is meant, by going 
over his collection of cripples which, 
unfortunately, makes 


occa- 
The description of these frac- 


every one 
sionally. 


By Richard Moldenke 


to white again by exposure to higher than 
the proper temperature. This, as stated 
in previous articles, means that if the 
anneal at this unduly high temperature 
could have been interrupted, the castings 
might have been satisfactory, as short 
anneals at several hundred degrees above 
the normal give the same results—almost 
—as the usual long anneal at the proper 
heat. 

White fractures, arising from not be- 
ing annealed, may be again divided into 
those which are crystalline, of irregular, 
breaking surfaces, in fact the counter- 
part of the hard casting, and those 
which have their crystalline structure 
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Fic. 1—MALLEABLE FRACTURES, SHOWING LACK OF ANNEALING AT A; 


EFFECT OF SLIGHT CARBON CHANGE AT B; BEGINNING OF 


THE BiacK-HEArt at C; CRYSTALLINE STRUCTURE OF BAND AROUND THREE SIDES AT 


r not properly annealed, the fracture 


it once indicates this. It is, therefore, 
uite proper to judge 2 malleable cast- 
ng by its fracture to determine whether 
may be allowed to go out into service 
not. 
The characteristics of malleable frac- 
ires are not mastered in a day, and 
deed these have changed very much 
rom the old charcoal iron castings with 
ly pig and sprues, to the work made 
steel, annealed 


day, in which scrap, 


d even gray iron enter as an admix- 


Ire, A 


classification of these frac- 


D, AND HoNEYcoMRED MALLEABLE AT E 


tures is, of course, intended to apply 
so-called 
black-heart, or American variety of mal- 


in the manufacture of the 
leable castings. 

white, 
Taking 


Fractures will either be black, 
or a combination of the two. 
the white fractures first, these will be 
found to consist of metal that has either 
all, or is very 


not been annealed at 


stages of carbon 


much in the first 
change; or the castings have been what 


may be called over-annealed, which 
means that they were annealed to a 


black fracture and this has been changed 





destroyed. The former will be rarely 
seen in a malleable works, as long con- 
tinuance in the ovens will leave a change 
sufficient to wipe out nearly all of the 
distinct crystalline structure of the hard 
casting, while yet being white or at 
least very much like a piece of oxidized 
silverware, though not smooth. Such a 
piece, 34 inch square (the photographs 
were all enlarged somewhat), is shown 
at A, Fig. 1. It will be noted that the 
crystalline characteristic of 
chilled white iron has disappeared. The 
piece is silvery, but no longer white, 


structure 
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and a few, very small points of temper 


carbon have made their appearance. To 
illustrate the difficulty of obtaining a 
good photograph, it should be pointed 
out that the indistinct portion at the 
right is almost % inch lower than the 
general level of the high points. 

In B, Fig. 1, the carbon change will 
be seen to have gone further. The frac 
ture is already a light gray. The sur- 
face is still very irregular, and along 
the bottom line will be seen a series of 
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ficient, however, only to affect this reg- 
ular band of original crystal structure. 
The total carbon was evidently lowered 
below the center, and 
quenching effect is 
That it is not very hard, how- 


considerably 
hence the quite 
marked. 
ever, is shown by the lower rim, which 
shows crushing and shearing effects, as 
the test plug of the coupler was bent 
over in breaking it off. 

Attention should be called to the fact 
that these four pieces, representing good 
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The next stage is indicated when the 
rim of the tester has pin holes, showing 
plainly that the metal has absorbed 
gases which develop in setting. This is 
usually coincident with a dropping in 
the silicon below the danger line, for 


with the composition of the 


proper 
charge, if the furnace is working all 
right, there should be no oxidation to 
speak of by the time the bath is ready 
to tap. When the heat is kept in the 
furnace too long, these pin holes appear, 
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FRACTURES OF EXCELLENT MALLI 
Wipe; J ILLUSTRATES 


Fic. 2 


depressions, showing a tearing out of 
parts of the structure of the 


which fractured first along the top and 


piece, 
finally broke over. Both pieces are as 
weak as white cast iron, the latter, how- 
ever, being much stronger than the first. 

The annealing process advanced to a 
point where the next day would show 
the beginning of the black-heart, is 
illustrated at C, Fig. 1. It still be- 
longs to the white class of fractures, 
though deep gray, and the fracture sur 
face is already nearly flat. 

An interesting fracture is shown at 


ABLE CASTINGS ARE SHOWN AT F, G, H anp I. 


malleable stock, if returned to the an- 
nealing oven, and given another run, 
preferably in the cooler sections of the 
oven, would have come out all right. 
White fractures due to the improper 
constitution of the iron, so that the an- 
nealing process would not act upon it, 
will next be considered. In this class 
are irons that contain silicon below the 
lower limit of safety, with the other 
elements as they should be. This, as 
can be readily seen, will mean a prog- 
ression of good malleable down to bad— 
later—and iron 


which will be shown 


In H anv I, THE Rim 1s A TRIFLE 


THE BEGINNING OF THE DOWNWARD PROGRESSION OF THE SILICON 


and the castings begin to develop an- 
nealing difficulties. 

The final stage is reached when the 
Usually 


the absarbed gases are so marked that 


castings will not anneal at all. 


the castings are actually honeycombed. 
This is clearly shown at E, Fig. 1. In 
this sample, in spite of an absolutely 
unfit structure, the original white of 
what is left of the fracture, has been 
converted to a very light gray by the 
annealing heat. The reason for _ this 
is that the composition of the piece is 
still within the proper limits of chem- 


























Fic. 3—THE DowNwarp PROGRESSION OF 


D, Fig. 1. With the exception of the 
rim around three sides, the fracture 1s 
similar to C, and its position in the 
scale of anneal is identical with this. 
However, the rim shown on the top and 
two sides, and a little over 1/16 inch 
wide on the sample—or just the band 
of crystalline structure in the original 
hard state, where these crystals are at 


right angles to the surface—is distinctly 


of a character of quenched tool steel. 
Here, evidently, in some way, the iron 


drawn too hot from the oven, was ex- 


posed to sudden cooling influences, suf- 


THE SILICON 18S FURTHER ILLUSTRATED IN 


GRADUALLY INCREASING IN THICKNESS 


which has the proper ordinary constitu- 
ents, but has become oxidized in the 
melting furnace. Taking the latter case, 
the effect of 


bath is shown in its first stages by the 


undue oxidation of the 


mushy fracture appearance of the test 
piece taken before tapping. There is 
no longer the fine, silky, crystalline 
structure radiating from the center. It 
is true that this is also partly destroyed 
when the total carbon runs down, as the 
melting point, being up, the piece sets 
quicker, comparatively speaking. How- 


ever, even this mushy iron will anneal. 


Fractures K, L, M anp N, THE RI™ 


’ 


ical composition, so far as the silicon 
is concerned. This is also shown some- 
what by the brightness of the blow-hole 
surfaces, where they had no access t 
the outer air. In very low silicon pieces 
the honeycombing is usually so bad. that 
nearly all the holes are connected and 
become oxidized or black on the sur 
face. If, therefore, this metal had not 
been contaminated by dissolved oxides of 
some kind—likely by burnt metal in the 
charge or from the furnace bottom—it 
would have annealed satisfactorily. If 
of improper composition, the change to 
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gray by the annealing heat would not 
have taken place. 

We come now to the series of frac- 
tures, beginning .with good malleable and 
shading to poor material by reason of 
a lowering of the silicon, but not undue 
Here the ar- 
perpendicular to the 


oxidation in the melting. 
ray of crystals, 
surface, becomes deeper as the silicon 
goes down, and the effect of the anneal 
is to burn these crystals to some extent 
—together with removing the carbon be- 
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crease in the width of the rim, the last 
two even holes on the 
edges. Only the fracture, J, shows a 
solid interior of fine black, K and L 
having the odd 


showing pin 


characteristic of the 
white rim, then a fine black space be- 
tween the rim and center. The center 
in these two specimens is quite strong, 
as it shows up badly when torn apart; 
M and N have very bad centers, the 
structure becoming so 


evidently open 


that the metal within was oxidized by 
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normal 


Necessarily, the temperature 
of annealing would be very trying to 
this kind of metal, which, even if per- 
fectly annealed, is considerably weaker 
than metal made properly. The frac- 
tures invariably indicate the creeping in- 
ward of the white exterior portions, but 
not with sharply defined limits strictly 
parallel to the outer edges. The white 
portion of this class of fractures is 
highly crystalline, but, 
like that of a 


unfortunately, 


badly burned - steel. 

















Fic. 4—FRAcCTURES OF MALLEABLE [RON, SHOWING THE RESULTS 


tween them—if that is the proper ex- 
planation. 
get a wider and wider nim of white, 


In other words, the castings 


and become correspondingly weaker. The 
iron begins to get high. 

The fracture appearance of excellent 
malleable castings is shown at F, G, H 
and J, Fig. 2, the last two, perhaps, with 
the rim a little too wide. It is char- 
acteristic of such pieces, that just as 
the lower limit of silicon is reached— 
these happen to have 0.31 per cent sil- 
icon—the interior fracture surface, if 
the total carbon is high enough, has a 
fine, velvety appearance, and no indica- 


penetrating oxygen from the annealing 
eases. 

We come now to the second class of 
white fractures, those produced by over- 
Here the metal was original- 
ly annealed to black-heart malleable, but 
either the 


annealing. 
annealing temperature was 
too high, or the structure was too open, 
so that at what would otherwise have 
been the proper temperature, the oxida- 
tion of the metal was effected by a 
direct burning in the anneal. The prob- 
ability is that both causes came to play 
in this series. The structure was too 
open evidently because the metal was 


OF Over-ANNEALING 


The progression with practically a con- 
stant composition, but 
nealing 


increasing an- 
temperatures, as taken from 
cooler and hotter portions of the pots 
and ovens, can be nicely seen at O, Fig. 
3, and P, QO, R and S, Fig. 4. 

At T, Fig. 4, and U and V, Fig. 5, we 
have the extreme cases of metal burnt 
in the annealing process. The photo- 
graphs do not show up the characteristic 
crystallization in which the facets of 
some of the crystals are over % inch 
across. The light spots in V give the 
best indications, for they are the mirror 
reflections of crystals of this kind, be- 
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Fic. 5—Fractures U anp V are EXxtTREME SAMPLES OF MALLEABLE IRON BURNT IN THE ANNEALING Process; W, X ann Y 
ARE FRACTURES OF AN EXCEEDINGLY Poor MALLEABLE, RESULTING 


tions of interior shrinkage. Never- 
theless, these pieces are not as strong 
as the first two, with the silicon 
about 0.40 per cent, and in which the 
light spots are the reflections of crys- 
tals of minute size torn asunder in the 
breaking. The lower rim in F shows 
how badly the piece was sheared in 
turning over as it finally broke loose 
from the coupler to which it was at- 
tached as a test lug. 

In Fig. 2, J, and K, L, M and N, Fig. 
3, show the downward progression of 
the silicon with the accompanying in- 





slightly oxidized in the melting to start 
with, the heats having been held too 
long. At the time these were made, 
a steel melter had charge of the fur- 
naces with the result that heats which 
should have been completed—between 
charging and tapping—in 2% hours, 
often ran up to five hours, the open- 
hearth furnace being used. Instead of 
being charged correctly and rabbled well, 
the heats were allowed to simmer along 
after the manner of steel, and ferro- 
silicon was used to dope them back to 
the proper silicon before tapping. 


FROM HiGH SILICON 


ing oblique to the camera. It may be 
of interest to note that these particular 
pieces came from some 20 annealing 
ovens, the contents of which were ruined 
in a single night, when the watchman 
took a notion to sample a neighboring 
Speak-easy. The natural gas used for 
firing fluctuated considerably in pressure 
at that time of the year, and the burn- 
ing of large volumes of this rich fuel, 
for who knows how many hours, left a 
most disreputable collection of wilted 
saggers, melted scale inclusions and 
burnt castings unfit to use. 








240 


The last set of fractures which 


f are 
met with in the malleable 
l, 


shop, and are 


dreaded. most of all, are the so-called 
low fractures, and result from graphite 
separation in the hard castings. In 
other words, the hard castings were 
gray iron instead of white. The open 
structure, thus exposed to a high tem- 


perature for a long period, 


the 
can be 


absolutely 
such an 
used. itis 


rots metal—if expression 
than the 
worst kind of gray iron, castings 


from the 


weaker 
‘oming 
breaking 


anneal often 


merely falling on the floor 

The through the 
metal, but strangely not leaving it white, 
but 
protects the iron crystals somewhat, not 


oxidation extends 


dark gray. Evidently the graphite 


allowing them to be acted upon like steel 


under the same conditions of tempera 
ture. That the metal portions must 
have been bright under the cover of 
graphite, and that the structure’ has 


varying degrees of permeability to gases, 
the 
broken 


fact that castings of 


still hot 


is shown by 
kind, 


the anneal, exhibit beautiful color effects 


this when from 


—the colors seen in tempering steel 
and these colors in distinct bands. The 
iron, therefore, is given the nam f 


calico iron for a good reason. 
This 


results 


desperately bad material, which 
simply from letting the sili 


go too high in work of ordinary thick 


ness, or from forgetting to apply chills 
for exceptionally heavy sections, is 11 
lustrated at W, X and Y, Fig. 5 The 
broad rim of gray around the black cen 
ter in W is the characteristic In A 
and Y, only the sides show the bands, 
the pieces having been cut through and 


the ends removed; Y happens to have a 
between 
The 


cannot fre 


black and a 
the 


phi te yeraphs, 


center, red space 


blue 


unfortunately, 


black center and rims. 


produce this. 


As between this low iron and the high 


varieties, the malleable man always prt 


fers the latter, though he hopes and 
works toward avoiding both. 
In judging by fracture, careful 11 


spector always takes into consideration 


the degree of softness, the bending, and 
the punishment the piece will stand br 
fore breaking, and also how it breaks, 


whether short or only after repeated 


pounding. Weak iron may still have a 
very fine fracture, and hence, in special 
work, recourse must be had to the 1n- 
formation given by physical tests on 


For this 
pose the set of specifications adopted by 


specially prepared bars. pur 


the American Society for Testing Ma 
terials is recommended. For ordinary 
commercial work, however, the proper 
fracture indication, coupled with the be 
havior of the metal itself under the 
blows of the hammer, breaking off the 


test lugs, is amply sufficient. 
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Melting Difficulties 
By W.J. Keep 
Ouestion:—We are experiencing con- 
siderable trouble in obtaining hot iron 


from the cupola, which is 48 inches 
inside diameter and is 22 feet high 
rom the bottom to the ledge of the 
charging door. The tuyeres are 14 
inches from the bottom and the area 
f the tuyeres to cupola area is in-the 


proportion of 1 to 10. The coke bed 


reaches 24 inches above the tuyeres 
ind the first charge consists of 2,000 
pounds of iron. The = succeeding 


charges consist of 200 pounds coke and 
? 000 melt 
The blast 
from 10 to 12 


The melting is not uniform. 


and 
from 4 to 5 tons per hour. 


pounds iron we 


pressure averages 
ounces, 


We have a flaring tuyere encircling 


the entire circumference of the cu 
pola. In front of the tuyeres the 
oke is usually very dark. 
Inswwer:—All of the conditions giv 
are correct. However, your coke 
is either too soft or the charging is 


done carelessly. It seems to us that 


melter might be at fault. It might 


he advisable to check one heat to as- 


ertain if conditions are exact as 


It might also be advisable to 
break the pi iron in two and to 
the 


Charge uniformly and avoid openings 


pigs of 


1e scrap to same siz 


retween the pieces of material charged 


lo each charge of coke add about 20 


pounds limestone and tap the slag at 


ter the charge. Care should be 
the 


which 


sixth 


exercised to prevent charging of 


dirt into the cupola ordinarily 


the charging floor. As 


‘cumulates on 


soon as your cupola is melting prop- 
erly it will not ‘be found necessary 
to break the pig iron as suggested. 


you have only one row of tuyeres 


ind if your coke bed is 24 inches 
above the tuyeres (a height of 15 
inches is sufficient) your melting 


should be slow, but hot. It might also 
be advisable to branch the blast pip 


so that it will enter the wind box on 
both sides of the cupola. Light the 
oke one and a half hours before be 
sinning to chargé This will provide 
ample time to raise the temperature 


of the lining to a melting heat before 


1 


larginge the iron. 


A Fractured Cast Iron 
Ring 

By N.W. Shed 

We had 


able difficulty in producing cast 1ron 


Cuestion. have consider- 


rings which are cast in green sand. 


The iron analyzes as follows: Silicon, 
1.40 per cent; sulphur, under 0.05 per 


cent; total carbon, 4 per cent; manga- 


*ways 
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nese, 1.4 per cent and 


0.06 per cent. 
contain 


phosphorus, 
Several of the castings 
fractures from 1 to 2 feet in 


length and approximately 1% inch 
deep. The rings have an inside diam- 


eter of 3 feet, 6 inches, are 5 
in thickness 
The 
of the ring. 


inches 
a 6-inch face. 
eccurs on the riser side 
opposite the gate. 

Answer:—From the position of the 


and have 


fracture 


fracture on the riser side of the 
ring and opposite the gate, it 
seems as if the trouble is due 


to a cold shut instead of fracture or 
check. If it break, it would 
be on the outside of the ring and the 
fracture would extend vertically rather 
than horizontally. The iron is very 
low in phosphorus, which would cause 
it to chill quickly. 


were a 


It is also poured 
which the 
much more than dry sand. It 
therefore, as if the streams of iron 
running in both directions around the 
mold chilled and they 
on the opposite side of the mold 


in green sand, cools iron 


seems, 


become when 
meet 
they do not unite perfectly and a very 


deep cold shut is formed. It would be 


advisable to pour the iron into two 
gates at opposite points on the ring, 
and to have one or two risers at a 


point half way between the gates. It 


would, furthermore, be 


considerably 
the 


making two l-inch gates on one side 


better practice to divide gates, 
and two of the same size on the oth- 
er. This would dirt 
the By casting from 
sides hot 
one-half the 
would fill much 


We find low phosphor- 


prevent from 


entering mold. 


opposite with metal the 


flow but dis- 
and the 


more quickly. 


iron would 


tance mold 


us and high manganese metal is al- 


sluggish and we aim to get it 


into the mold in the shortest possibl 
time. A heavy body of metal, such 
as this, has a tendency to cut small 
this would be ad- 
visable to make a core of ground fire 
brick 


the 


cores. In case it 


which would resist 


the 


and clay, 


cutting action of iron. 


Melting Tin Cans 
Question: — We are interested in a 
foundry for 
both 
by-product and bee-hive coke being used 
fuel. The 
been better than 1 to 5, 


which is melting tin cans 


sash weights, almost exclusively, 


for melting ratio has not 
which seems to 
us very high. 

Answer:—If you can melt this scrap 
at a ratio of.1 to 5 you should be well 
satisfied. By adding machinery or stove 
plate scrap you can melt with a lower 
coke consumption. <A small 
ferro-silicon, or 1% ource of aluminum 


added _ to ladle 


amount of 


each will increase the 


fluidity of the iron if necessary. 




















A 97-HOUR CUPOLA MELTING RECORD 


Report of the operation of a small, 21-inch furnace for two continuous runs 


of 47 1-2 and 49 1-2 hours each or a total of 97 in 10 


HE prevailing 1m- 

pression among 
foundrymen is 
that the 


uous operation of 


contin- 


a cupola of small 


diameter should 
be counted 
among the im- 
possibilities of 
foundry practice. 
Some time ago 
we had occasion 
to seek informa- 





to the continuous 
tion of a small cupola which was run 


de 


were 


relative 


opera- 


on four-hour heats and which we 


We 


invariably informed that it could not 


sired te operate a full day. 


be done and therefore concluded to 


thus ascertain, by 


the 


experiment and 


actual experience, possibilities of 


small 
the 


continuous operation with a 


furnace. The cupola with which 


experiments were conducted is 36 


inches in diameter and is lined down 
to 21 inches with a double thickness 
of 6-inch circle and 1'%-inch split 
bricks. It is provided with the regu- 
lar equipment of two rows of tuyeres 
and a metal and slag spout. Prev- 
ious to this time we had been melt- 
ihe about one ton of iron per hour 
during the morning and taking what 
iron was needed in the afternoon 
from the larger cupolas, but a change 
in the grade of iron necessitated ei- 
ther a continuous run on the small 


cupola or a corresponding change on 
the larger cupolas, which was imprac 
other departments. 


ticable for our 


Starting in July a number of runs 


were made—one each day—extending 
over a period of several weeks, dur- 
Ing which every possible form of 


-harging, slagging, and wind pressure 


was tried and experimented with 


Bridging of the Charge. 


to 
bridge, 
daily 
solid bridge 
the 
first 


obstacle overcome 
to 


explicitly, a 


Our first was 


or, expre ssed 


of 


above 


1. tendency 
more formation 
in absolutely just 


the pocket where melting line 


should At 
tapped out at 7 a. m. and just as reg- 


be. we regularly 


ularly were obliged to drop bottom at 


ibout one o'clock and we spent most 


*Tacony Iron Co., Tacony, Philadelphia, Pa 





of the afternoon and night chipping 
and cutting our solid formations in 
the cupola. 

After several trials with patent 
fluxes, etc., we solved our problem by 
using a slight excess of limestone and 
a change in our charging ratio de- 
signed to keep the bed hot This 
change consisted of substituting large 
lump coal for a portion of the coke 
on each charge and jumping the 


weights of the charges from 250 to 
500 pounds The larger charge, of 
course. carried with it a correspond- 
ing increase in fuel which, due to 
the coal used, retains its life until 


well below the melting line, thus pre- 


serving the life of the bed and keep- 


ing the melting zone in the proper 
place. This change enabled us to 
keep a continuous stream during a 
full working day. This was kept up 
for several weeks until we found by 
several slight changes in ratios we 
could drop bottom in the evening 
with the cupola in such good condi- 
tion that very little work was re- 
quired to put it in shape for the next 
day’s run. 


A Record Continuous Run. 


luring the month of August a 


large rush order for machine-made 
sash weights was received and, wish- 
ing to make all the speed possible, 
it was decided to try some real con- 
{tinuous running with our little cu- 
pola. 

Preparations were made for a day 
and night gang and on Sunday, Aug. 


14, the cupola was relined and baked 
dry. At 5 o’clock Monday morning 
the sand bottom was put in and the 
customary small quantity of wood 


lighted, on top of which was charged 
bed, 140 pounds of 
and This 
inches 
first 


the consisting of 
coal 
1 > 


The 


iron was then placed, 


70 pounds of 
the 
the 


of 


CC ke 


brought level about 


above top tuyeres. 


charge con- 
sisting of 300 pounds of No. 2 plain 
of 


pig and 300 pounds of a mixture 


stove plate scrap and our own foun- 


dry gate scrap. After the first charge 
the succeeding charges were preceded 
by a layer of fuel consisting of 35 
pounds of coke and 15 pounds of 
coal, and were but 500 pounds in 
weight—250 pounds of pig and 250 
pounds of scrap. Each charge car- 


3 consecutive hours 


By Edgar Allen Custer, Jr .* 


ried with it about 15 pounds of lime- 
stone as a flux which, while. neces- 
sary to keep the cupola clean, was 
rather hard on the lining. Shortly 
before 7 o’clock the blast was put on, 
the wind gage showing a variance of 


from 6 to 8 ounces. Our pressure 


was obtained from a small rotary fan 
driven by a 


the 


motor and regulated 
blast 


by 


means of gate. 


as 


Just 
pola 


the whistle blew 
was tapped out and, 
note-taking 
started. 
pola 


the 
amid 


cu- 
much 
and 
As the 


jesting, our run 


day wore the 
eemed do and better 
it to iron that 
was too hot for our use, so to offset 


this the 


on cu- 


to better 


until began give us 


beginning with twentieth 


charge—the quantity of iron 


Was 
raised to 600 pounds, the fuel re- 
maining the same At 6 o'clock the 
night gang came on and we started 
in for what we deemed to be a ye¢ 
ord run 

Progress of the Run. 
In all this there was no variation 
in fuel charging, no coke blank used 


and the bed kept itself alive without 


any outside aid whatever. During 
the: night—just after the forty-first 
charge had been put in—the cupola 


suddenly slowed down and for a while 


it looked as though our run was at 
an end. Investigation showed anh evi- 
dent hang, since the last charge was 


still level with the door and had been 


1 


so for some few minutes. 


We waited 
awhile, hoping it would melt loose 
when a laborer, on his own initative, 


seized a sledge hammer and—running 


upstairs—commenced swinging 


This 


hardly a commendable practice—either 


away 
at the sides of the cupola. was 


from a scientific point of view or in 


the interest of the lining—but it served 
the purpose and after some few lusty 
blows it dropped with a rumble, show- 
ing some six feet clear from the door. 
It might 
door 


mentioned here that the 
about 15 feet from the bed. 


From that time on the cupola picked 


be 


is 


up and was soon running as smooth 
as ever. At 7 o’clock in the morning 


the score stood at 64 charges, totaling 
36,500 pounds, or about 1,520 pounds 
per hour at a ratio of about 10 pounds 
of iron to one of fuel. 

All day long the cupola continued 
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its good work and when the night 
gang came on again was still plugging 
away, showing a Score sheet the re- 
sembled a ‘ 
At the 36-hour mark the score stood 
at 97 charges for a total of 56,300 


pounds, or about 1,564 pounds per 


‘six-day go-as-you-please.” 


hour at a ratio of 11 pounds of iron to 
one of fuel. 


End of the Run. 


Toward daybreak the cupola shell 
commenced to blister and turn a dull 
cherry red just above the tuyeres and 
we knew that we had reached the 
point where it was only a question of 
time. We tried hard to keep the cupola 
going for a full 48 hours, but just at 
6:30 the shell suddenly turned to a 
white heat and we lost no time in 
getting the bottom down. This gave 


TAE FOUNDRY 


us an absolutely continuous run of 47% 


hours with no stops and without the 
use of coke or fuel blanks, with the 
charging level always at the door. The 
score stood at 126 charges, totaling 
71,800 pounds at a rate of 1,511 pounds 
per hour and at a ratio of 11 pounds 
of iron to one of fuel. 

Knowing the lining was in too bad 
a condition to necessitate any care we 
turned the fire hose into the cupola 
and within three-fourths of an hour 
had a man inside chipping out. The 
cupola was stripped to the first ring 
just above the melting line and re- 
lined as before, then without the precau- 
tion of drying was fired up and—pre- 
serving the same order and ratios as be- 
fore—started off a few minutes after 12 
o’cleck on Wednesday for a second run. 
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This second run was almost identi- 
cal with the first, except the melting 
was rather slow and sluggish at first, 
probably due to the green lining. In 
duration, our second run lasted until 
a few minutes of 2 o’clock Friday 
afternoon, giving a total of 4914 hours 
of continuous running for a total of 
128 charges of 73,000 pounds at a rate 
of 1,475 pounds ‘per hour and at a 
ratio of 11 pounds of iron to one of 
fuel. 

As a grand total we operated our 
little cupola for 97 hours out of 103 and 
melted a total of 144,800 pounds, or 
about 72 tons at a rate of approximate- 
ly 34 ton per hour at a fuel ratio of 11 
to one. Needless to say we turned out 
our rush order with some time to spare. 


Machine-Molding Versus Hand-Molding’ 


purpose of comparing 


OR the [ 
results obtained’ by 


molding and hand molding meth- 


machine 


ods, we will consider the various 
types of machines now in use. The 
plain power rammer merely rams the 
mold, the pattern being drawn by 
hand with the aid of a vibrator at- 
tached to the frame or plate on 
which the pattern is mounted, V pins 
serving as guides, insuring’ the 
straight drawing of the pattern. At a 
certain brass foundry in Syracuse, N. 
Y., the operator of one of these ma- 
chines has made 195 
hours, the cope being 10 x 19 x 5 
inches and the drag 4 inches deep. 


using the pattern 


molds in 8 


3y ~=hand, same 
board, he could only 
molds in 8 hours, and in addition, 
the castings were not nearly as uni- 
form as those made on the machine. 
The percentage of bad castings was 
about equal by both methods. At a 
malleable iron foundry in York, Pa., 
an operator of one of these machines 
has turned out 185 molds in 7 hours, 
the cope being 12. x 14 x 4 inches and 
the drag 4 inches deep, while the best 
record he could make by hand ram- 
ming, was 90 molds in 8 hours. 

Split Pattern Power Ramming 

Machines. 

Split pattern machines equipped for 

power 


produce 121 


power-ramming and with 
draft, are especially adapted for stand- 
ard duplicate work, such as brass or 
brake shoes, 


iron valves, fittings, 


shaft hangers and boxes, etc., and can 





*Presented before the Philadelphia Foundry- 


men’s Association. 


By John Alexander 


be easily operated ‘by unskilled labor 
At a foundry in York, Pa., an opera- 
tor is now producing from 100 to 118 
molds on this machine in 7 hours, 
the cope being 14 x 16 x 4% inches, 
with a 4%-inch drag. The operator 
riddles and shovels the sand, sets the 
cores and carries off all the molds, 


but receives some assistance. when 
pouring-off and shaking-out. The 
best record he could make by hand 
was 65 molds per day. At another 


foundry, near Philadelphia, two men 
produced from 186 to 201 molds in 
8% hours, containing two brake shoes 


each. The molds are poured, how- ” 


ever, by another gang. 
Squeezers. 


Molding machines which ram _ the 
molds and vibrate the patterns are 
commonly designated as squeezers. 
After the operator has filled the flask 
with sand, the ramming or pressing is 
accomplished by a ramming head 
actuated by a side lever operated by 
the molder. In one plant one oper- 
ator has made 244 molds in 8% hours. 
10 x 19 x 16 inches in size, and with- 
out the machine only 139 molds could 
be made in the same time. In both 
cases the sand heap was cut for the 
operator, and another advantage was 
that the machine could be moved 
along the sand heap, obviating the ne- 
cessity of carrying the molds to the 
end of the floor. The operator was 
not nearly so tired when he made 244 
molds, as when molding by hand, and 
was in good condition to pour-off 
at the end of the day. 


Stripping plate machines are made 
in various types, some of them both 
ramming and drawing the pattern ei- 
ther by “hand, air or liquid pressure. 
For accuracy of castings, hand meth- 
ods cannot begin to duplicate the 
work of these machines and the out- 
put over hand methods is generally 
more than doubled. 


Roll-Over Machines. 


The hinged roll-over 
well adapted for 
work. 


machine is 
general foundry 
We have jobs on a 22-inch 
machine that will accommodate flasks 
from 14 x 23 inches, to 23 x 39 x 
5¥4-inch copes and 5-inch drags, and 
26 x 26 x 44-inch drags and 5-inch 
copes. This machine has a 7-inch 
draft. It is operated by two men, 
the pattern board being bolted onto 
the frame. When operating the ma- 
chine the drag flask is set in posi- 
tion, one man puts on the facing if 
required, fills up the flask with sand, 
rams, strikes off the surplus sand, 
puts on the bottom board, using two 
spring clamps, and at the same time 
the other operator has rammed the 
cope. They both then roll over the 
drag onto the leveling device, knock 
off the spring clamps, vibrate the pat 
tern, then draw the pattern attached 
to the pattern board and roll over to 
the original position. The cope is 
then set on end, the one 
finishing this part of the mold while 
the other is finishing the drag and 
setting the core. The drag is then 
lifted off, the cope closed over and, 
after clamping, the mold is ready to 


operator 
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be poured. If made by hand with 
modern rigging, the following opera- 


tions would be necessary: The fol- 
low-board would be placed on the 
floor, sand being tucked under the 
battens to evel up, the _ pattern 
would next be placed on the board, 
the drag flask set in _ position, 
facing and heap sand shaken into 
the flask and the mold rammed. Af- 
ter striking off the surplus sand, the 


bottom board would be clamped and 
wedged and the drag rolled over with 
the helper. After 
rolling over, the mold would have to 
be leveled on the floor 
sand under the battens. 

then removed and 

slicked. 


set in 


assistance of a 


tucking 
The clamps 


by 


are 
the mold is cope 
flask is using the 
usual number of gaggers before ram- 
ming. 


the joint of 
Next the 
position, 


After the cope is rammed the 
vent wire gets in its work, and after 


lifting off the cope the joints are 
sponged and then the pattern is 
rapped. Both the vent wire and the 


rapping bar are important factors in 
shortening the life of the pattern. In 
the meantime the 
have 
pattern 


machine 
or three 


operators 
molds, the 
perfectly, no 


made two 
drawn 
swabbing being required. 
We have found the advantages from 
this type of machine to average from 
35 to 100 per cent over hand work. 
The power, hinged roll-over, pattern- 
drawing operated 
to the roll-over 
the rolling over and 


being 


machine is 
hand 


similar 
but 
drawing of the 


machine, 


pattern is done by air pressure. Re- 
gardless of the weight of the mold 


the entire operation is controlled by 
one small lever. We use flasks on a 
35-inch machine ranging from 26 x 26 
x 14-inch drag and 6-inch cope up to 
38 x 45 x 71'%-inch drag and 6'%4-inch 


cope. The output averages: from 60 
to 90 per cent greater than when 
operating by hand. 

In and near Philadelphia, I know 


of four plants operating gravity mold- 
ing machines and so satisfactory have 
been the results that 
have installed second 
The 


increased 


two of these 
machines of 
over hand 
40 to 60 


work is 


this type. output 


methods is from 


per cent and much better 


produced than by hand methods. 


Jarring Machines. 


The jarring machine can be adapted 


to a wide range of work and is par- 
ticularly to be recommended for uni- 
formity in ramming. The sand is 


rammed densest at the surface of the 
pattern and decreases in density away 
from the pattern, thus permitting the 
the gases. I have 
varying in f 


free escape of 


molds trom 


seen 


weight 
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400 to 15,000 pounds rammed in a 
few minutes, whereas it would have 
required a number of hours to do 
this work by hand. This machine 
can also be used to advantage for 
making cores. 

Combination jarring machines jar 
ram the mold, roll-over, vibrate and 
draw the pattern, the work being 
done by compressed air. Another 


combination embodied in one machine 
the molds, 


thus doing away with the necessity of 


jar rams and then squeezes 


butt-ramming before the bottom board 
is clamped. 

An important development of the 
past year is the jarring machine, which 


eliminates the shock when ramming 


molds. The ramming of the mold is 
accomplished by compressed air, while 
the table or plate is descending, com- 


ing in contact with the ascending an- 
vil in a suspended position, thereby 
eliminating shocks to the foundation. 
Machines that ram, roll-over, vi- 
and draw the effect 


savings in molding of from 75 to 250 


jar 
brate patterns 
per cent on green and dry sand work 
and half molds are now made weigh- 
ing up to 50,000 pounds. 


Extensive Use of Molding Machines. 


of the benefits derived from 


the use of molding machines are as 


Some 
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follows: Castings are true to pattern, 
are not over-weight and are more uni- 
form; being true to pattern they re- 
quire the 
materially 
and the cost of the 
The life of 
considerably 


less finishing in machine 


shop. The output is in- 


creased castings 
the 
pro- 


reduced. 
patterns is 


is greatly 
also 
foundries visited 
total of 717 molding 
chines was in daily operation, handled 
both by unskilled 
This is about 19 
foundry, 


longed. In 39 re- 


cently, a ma- 


molders and help. 


an average of 


for 


ma- 
and in 16 
foundries in Philadelphia there is an 


chines each 
average of 11 machines to each shop. 
the 
foreshadow 


However, molding machine docs 
the the 


Molds will always be made 


not passing of 
molder. 
by hand to a certain extent, but the 
machine is advancing the art and the 
the 


pelled to reach even a higher stand- 


molder of future will be com- 


ard as a mechanic, than in the past, 
to keep pace with the advancement of 
practice. If mechanical 


machine en- 


eineers and designers of machinery 
would pay more attention to the dif- 
the foundry 


and modify their designs, doing away 


ficulties encountered in 
with projecting brackets, lugs, etc., bolt- 
ing them on where practical, still greater 
strides could be made in molding ma- 
chine practice during the next few years. 


Manganese Steel Castings 


ANGANESE and carbon are 
MI the chief constituents of man- 
during the 
great care 
these two 


ganese steel and 


process of manufacture 


must be exercised to have 
elements in the right proportions, as 
too 
manganese, 
brittle 
the 


metal, 


not sufficient 
stiff 
not 


much carbon, and 


makes a and very 


steel which does possess 
this 
combination of 
that 
great resistance to abrasive action. 

experimental 
work this 


alloy to determine whether additions 


qualities most desired in 


namely, a 


strength and ductility results in 


A large amount of 


has been carried on with 


aluminum, tungsten, 
titanium, 
etc.. would improve its qualities, and 


of chromium, 


nickel, copper, vanadium, 


while good results were attained, es- 


with vanadium and chrom- 


raise the 


pecially 


ium, which elastic limit of 


the steel, commercial manganese steel 
as made at present is practically an 
alloy containing from 10 to 15 per 
cent manganese and 1 per cent carbon 


and none of the various elements 


*Abstract of a paper read by F. E. John- 


son before the Utah Society of Engineers. 


mentioned. Manganese steel is regard- 
ed as a very hard metal, as it is more 
difficult to 
steel and 
Scleroscope tests give Bessemer rails 
‘a hardness of about 30. chilled cast 
iron, 65 to 70 
only 40 to 50, yet it has been dem- 


machine than _ ordinary 


cannot be readily chipped, 


and manganese steel 


onstrated frequently that the latter 
metal will outwear either of the oth- 
ers. The non-magnetic properties 
conferred upon steel by the addition 
of manganese makes it suitable for 
discs in lifting magnets, as it does 
not’ retain the magnetism, and will 


not hold the smallest particle of iron 
or steel after the current is shut off. 
Producing Manganese Steel. 


The important 
manganese steel, 


most property of 
however, is its 
abrasive wearing action, 
which is due to its ability to flow or 
endure repeated distortion of its wear- 
ing surface. The steel is composed 


chiefly of a mixture of scrap iron and 


re- 
sistance to 


pig metal which is carefully made up 
according to analysis and melted in 


an ordinary foundry cupola, after 


into a converter and 


which it is run 





244 


blown in the same manner as Bes- 
semer steel. It is then poured into 
slagged, and the manga 


melted 


ladles and 


nese, which is separately in 
graphite crucibles, is added by being 
poured directly from the crucibles in 
to the ladle of steel, which is then 
carried to the molds and cast in the 


usual manner. 
Shrinkage. 


The shrinkage of this steel is high 
and amounts to 5/16 inch per foot, 
while ordinary cast iron only shrinks 
1/1G inch per foot Soft steel bush 
ings and inserts must frequently be 
cast in, especially where it is neces- 
sary to bore out, drill or tap the cast 
ing for finishing, as in the case of 
hubs of car wheels, 


wheels, crane 


etc. It can be seen, therefore, that 
it is quite a difficult task to cast in 
these inserts, in view of the excess 


ive shrinkage, because they must 
not only be in their proper position, 
but must be cast so they will not 
work loose. All ladles and molds are 
kept very hot, so as not to chill the 
metal before tt is poured, as it is ab 
solutely necessary to obtain a homo 
geneous casting, free from all blow 
holes and other defects, because man 
ganese steel castings are used where 
strains and 


great shocks are expe 


rienced. 


Size of Castings Limited. 


Manganése steel castings can only 
be successfully mad of limited 
Jeneth and area of cross-section, and 
the greatest thickness of any section 
that has been successfully cast 1s 
about 41% inches It is also difficult 
to cast small or thin sections, th. 
limit being about % inch for ordu 
ary castings such as car wheels, small 
lining plates, etc \fter the castings 
have been annealed they ré trans 
ferred to either the grinding or m: 
chine shop, where nishing 1s 
done, and 1n the case of larg cast 
ines, where no finishing work is re 
quired, they are simply rough-finished 
by means of grinding wheel 

{ ring the stings S rt 
t Ss mucl S possi le to s i ost 
of man I In the ise O 
hells ‘or’ 4 ce where they 1 

it o the < e! by meat ye! 
cores, the inside diameter has to be 

nishe This necessitates consider 
ble work, because the finishing must 
be done on the manganese steel it 
self. and it will take a first-class 
erinder about three days to finish 
one shell, 36 inches in diameter with 


a 15-inch face 
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A Large Steel Gear 


A large gear converter 
steel, 18 feet in 18-inch 


face and weighing 22,000 pounds, is 


made of 
diameter, 


shown in the accompanying illustra- 
teeth a 
9-tooth segment centering on a spin- 


tion. For ramming-up the 
dle 315/16 inches in diameter -was 
used. A circular iron cheek, having 
a 4-inch sand strip, was used for re- 
moving the teeth after being finished. 
The inside of the mold was swept-up 
from the same spindle and eight cores 
containing the lugs were properly 
spaced in the mold before beginning 
to ram. After being dried and as- 
sembled. the mold was covered with 
cake cores, which were weighted down, 
and the mold was then closed for 


pouring. Converter steel was used 





\ LArGE GEAR CAST FROM CONVERTER 


STEEI 
or casting and the metal from _ six 


blows of a two-ton side-blow con 
verter was accummulated before the 
large 


mold was poured The two 


risers are clearly shown in this il- 
lustration. This casting was made in 
the foundry operated by the Bancroit, 
Ross & Sinclair Co., Ltd., Tulane and 
Ilagan avenues, New Orleans 


Spongy Gear Hubs 
By W. ¥ Keep 


Ouestion We are 


difficulty with gear hubs 


experiencing som¢ 
which are 
spongy at the junction of the hub and 


he web This sponginess does not de 


velop until after the hub is machined 
The same difficulty has been experienced 
regardless of whether the hub was in 
the cope or in the drag. Our mixture 


consists of approximately 2.25 per cent 


_satisfactory for grate bars. 
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to 0.95 per cent sulphur, 


silicon; 0.07 
5 to 0.75 per cent phosphorus, and 


0). 
0.4 
Answer :—You can overcome your dif- 
ficulty by using a ring chill made in 
halves which will cover the entire sur- 
The chill 
will cool the iron quickly and will in- 
sure a close grain. It is advisable to 
use a cast iron chill in the mold or in 
a core wherever sponginess develops. 


Dull Iron 

By W.J. Keep 
Ouestion:—We are experiencing con- 
siderable difficulty in obtaining hot, 
clean iron from our cupola, which is 
24 inches inside diameter with the 
charging door 8 feet above the bed. 
The tuyeres are 5 inches in diameter, 
four in number, and are 16 inches 
above the bed. The blast pipe is 9 
inches in diameter and our fan oper- 


ut 


un 


to 0.65 per cent manganese. 


face which is now spongy. 





ates at 2,250 revolutions per minute. 
At present we are using coke pur- 
chased from a local foundry and we 
know nothing about its quality. The 
bed, which contains about 300 pounds 
of coke, is lighted at about 2 p. m.. 
and in Jess than 30 minutes the iron 
is charged, consisting of about 300 
pounds of scrap and 75 pounds of pig. 
Our coke consumption has been at 
the rate of 500 pounds to 2,000 pounds 
iron. The iron, however, is not even 
We would 
be pleased to have you advise us how 
to obtain hot iron from our cupola. 

Answer:—Melting conditions would 
be materially improved if you in- 
creased the number of your tuyeres 
to six. The surface of the coke bed 
should be at least 15 inches above 
the top of the tuyeres when you begin 
You should light 

permitting the 
coke to burn with natural draft for an 


to charge the iron. 
your bed at noon, 
hour before adding more coke. The 
-oke bed 


above the 


should extend 15 inches 


tuveres and the charges 
should reach up to the charging door 
Pat on the ‘Blast at 2:35 p». @ 
You should have hot iron in at least 
15 minutes. Break 


your scrap as 


small as your pig iron and charge 


uniformly. Add 20 per cent of lime 


stone to each charge of coke after 
the fifth charge and tap the slag as 
soon as it will run. This will giv 
you hot iron from day to day. In 
crease each charge of iron 10 pounds 
and continue this as long as your iron 
omes down sufficiently hot. In this 
way you will gradually improve your 
melting ratio. Your trouble is that 
your cupola lining is not raised to a 
melting temperature before your iron 
is charged. 

















TYPICAL MODERN FOUNDRY LAYOUTS-IV 


General arrangement and equipment of malleable iron 


foundries of varying capacities from 5 to 100 tons daily 


HE production of malleable cast- 
T ings on a large scale in the 

United States has resulted in the 
development of a _ special type of 
foundry adapted to this work. The 
layouts of three typical, modern mal- 
leable iron foundries of 5, 10 and 
100 tons daily capacity, respectively, 
are illustrated Malleable 
cast iron, as is well known, is first 


herewith. 


cast in the condition of ordinary 
white cast iron and_ subsequently 
made malleable by heat treatment 


without fusion. The characteristic of 
malleable cast iron is that the graphite 
does not form in flakes as in ordinary 
gray cast iron, but is in a finely 
divided condition, to which the name 
temper carbon or temper graphite is 
given. In this form the carbon is not 
nearly so weakening in its effect on 
the casting as flakes of graphite. The 
process of making malleable castings 
was invented by 1822, 
but has only been in general use less 
than 50 years. The last few years 
have seen a remarkable growth in the 
malleable cast iron industry. In 1908 
there 


Reaumur, in 


foundries 
in the United States, and their num- 
ber was increased to 178 in 1910. Ten 


of these 


were 153 malleable 


Canada. 
Malleable castings are very popular 


foundries are in 


for railroad rolling stock construction 
and a high authority states that prob- 
ably about one-half of the malleable 
cast iron production of the United 
work. A 
number of the larger railroad systems 


States goes into railroad 


own and operate extensive malleable 
foundries. 


Molding Floor Area. 


By referring to the plans, published 
herewith, it will be seen that there 
are a number of general features com- 
mon to the various sized shops. The 
molding floor equipment for making 
malleable castings is the same as for 
a gray iron foundry and the molding 
practice differs but little. The aver- 
age malleable casting is comparatively 
small and, therefore, a malleable shop 
must have a larger molding floor 
area than a general gray iron foundry 


of equivalent output. This is plainly 


Fourth of a series of articles describing 
modern foundry layouts. For the designs, 1l- 
lustrated herewith. we are indebted to the 
Whiting Foundry Equipment Co., Harvey, IIl. 


illustrated in the layouts which have 
been published in this series of arti- 
cles, the molding floor area of the 
5-ton malleable foundry being nearly 
double that of the 5-ton gray iron 
foundry, while the 10-ton malleable 
foundry has practically three times 
the molding floor area of the 10-ton 
gray iron foundry. 


Core Ovens. 


Malleable foundries are fitted with 
core oven equipment similar to gray 
iron shops. A _ typical core oven, 
fitted with racks for baking light cores 
suitable for malleable foundry prac- 
tice, is shown in Fig. 3. This oven 
has a fire pit arranged for burning 


regenerators. The cupola, however, 
is a necessary part of the equipment 
of every malleable iron plant, the 
metal melted therein being used for 
casting annealing boxes. Malleable 
iron is also melted in cupolas in a 
number of small malleable shops, but 
in the aggregate, the output is small. 


Air Furnace. 


The outer wall of the air furnace 
is built of common red brick and 
the inner wall of fire brick. One 
authority gives the following dimen- 
sions for a modified, Pittsburg type, 
air furnace of 15 tons apacity. Fire 
box, 6 feet long, 6 feec wide and 4 
feet, 2 inches from grate bars to bot- 
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coke and is provided with a sliding, tom of roof arch, the grate area being 
counterweighted steel door. The roof 36 square feet. The ash pit for this 
of the oven consists of a series of flat furnace is 6 feet square and 2 feet, 
rches supported by I-beams 6 inches deep. The bridge wall is 
Melti Eau; 18 inches thick and 22 inches high 
eltin ulpment. ' as ; 
cS ap above the erate. The hearth is 16 
Instead of a cupola, the modern feet long and 6 feet wide, having an 


malleable foundry is provided with an 
air furnace which permits the melting 
of a more refined product than can 
} 


be obtained from the These 


furnaces are usually designed to burn 


cupola. 
coal and are of the _ reverberatory 
type. In some cases, malleable cast 
iron is melted in open-hearth furnaces 
provided with regenerators, but the 
average air furnace is not fitted with 


area of 96 square feet. This furnace 
is connected through a flue 3 feet 


square to a chimney 2 feet 6 inches 


in diameter and 60 feet in height. 
The air furnace is charged by remov- 
ing the bungs over the hearth. Light 


cranes, or air hoists, for handling the 
bungs and also the material charged 
into the furnace have been found ad- 
vantageous. 
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Payment will be made for all contributions on foundry and pattern shgp practice suitable for 


publication. 
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in no 


to two sections, 5 x 7 inches, and may be readily bound 


in 


sheet may be cut 
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Before annealing, malleable cast- 
ings must be thoroughly cleaned. 
Standard foundry tumblers are gen- 
erally used, plenty of small cast iron 
stars being placed in the tumblers 
with the castings. In some shops a 
sand blast is used which cleans the 
castings very effectively. After the 
castings are cleaned they are packed 
in annealing pots with iron ore, mill 
scale, or other suitable packing, and 
annealed in annealing ovens specially 
The boxes 
are placed in the annealing ovens in 
such a way that the flames will play 
around them as completely as possi- 
ble. 


designed for that purpose. 


The flame usually comes in at 
the top of the oven and goes out at 
the bottom along the side and thence 
through flues underneath the oven. 
The fuel for the annealing oven may 
be either coke, coal, oil or gas, the 
latter being preferable on account of 
the better control of temperature pos- 
sible. The temperature of the oven 
should be increased at a very gradual 
and uniform rate while it is heating 
up and kept as constant as possible 
during the annealing period. A large 
number of annealing ovens are neces- 
sary in a plant handling a large ton- 
nage, since it takes about six days for 
the annealing operation, 
heating-up and cooling-down. 
this period can be shortened 
a little by decreasing the time of the 
full heat and by cooling 
rapidly, or drawing the boxes out of 
the oven and dumping them while the 
contents are still at a dull red heat; 
byt this practice is not conducive to 
a good quality of castings. A prom- 
inent authority states that the time 
at the full heat should never be less 
than 60 hours, and preferably more. 
Air furnace castings are generally an- 
nealed at temperatures between 1,250 
and 1,400 dgrees Fahr. 


including 
Some- 
times 


annealing 


Annealing Ovens. 


Annealing ovens designed for burn- 
ing coal should a large grate 
area so that a slow fire can be main- 
tained. Forcing the fire causes the 
introduction of an excess of air into 
the oven which, after the full heat 
has been reached, will always unduly 
burn the boxes. The fact that it is 
difficult to regulate a coal fire on ac- 
count of the mecessary periodical 
cleaning and firing, militates in favor 
of gas or coke for annealing furnaces. 

There are two methods which may 
be used in tapping the air furnace. 
Either a small stream of may 
be allowed to flow, which is caught 
in small ladles and immediately poured 
into the molds, or the metal may be 
run out quickly into a big ladle, from 


have 


metal 


Tae FouNDRY 


which it is repoured into small ladles. 
The latter method necessitates the 
installation of a large ladle fitted with 
geared pouring mechanism. 


Crane Equipment. 


The crane equipment of the average 
light, since no 
very heavy castings are handled. As 
previously stated, I-beam 

is desirable over the furnaces. 


malleable foundry is 


an 


trolley 
The 


247 


used. The molding floor is 120 x 50 
feet, having an area of 6,000 square 
feet compared to 3,350 square feet 
for a typical gray iron foundry of the 
same capacity. A 6-ton air furnace 
is situated in the middle of the mold- 
ing floor. The hearth of this furnace 
is 4 x 19 feet and the fire box 4 feet 
square. In the side bay, opposite the 
molding floor, are the storage rooms, 


core room, cleaning room and anneal- 
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Fic. 3—SEcTIONAL AND PLAN Views oF Core Oven SvuitTaBLE FoR MALLEABLE 
FouNpry Work 
foundry should be equipped with a ing ovens. The cleaning room is fit- 


complete industrial railroad, reaching 
all parts of the shop, on which the 
castings may be quickly and econom- 
ically moved from one department to 
another. 


The 5-Ton Malleable Foundry. 


The layout of a 5-ton malleable 


foundry is shown in Fig. 1. A steel 
frame mill building, of the usual 
type, fitted with a monitor roof, is 


ted with one double emery grinder 
and two 36 x 48-inch tumblers, 
gether with two chipping benches. 
This room is 20 x 40 feet in size. The 
annealing ovens are placed in a room 
40 feet square. Two ovens are in- 
stalled, each one being 8 feet 3 inches 
by 12 feet 6 inches, provided with a 
firebox 4 feet square, the grate area 
being 16 square feet. The ovens are 
designed for burning coke. Three 


to- 
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36 x 
in the 


installed 
room. The core 
room is fitted with a Whiting revolv- 
ing core oven having six shelves, 6 
A light I-beam 
over the air fur- 
The plant is equipped with an 
industrial 


48-inch tumblers are 
annealing 


feet in diameter; each. 
trolley is installed 
nace. 

* 4 
standard 
gage shipping tracks, as shown in the 
illustrations. 


railway and with 


The 10-Ton Malleable Foundry. 


The 10-ton malleable foundry is 
shown in Fig. 2. This 
be built on a rectangular 
plot of ground, 600 x 360 feet in size. 


shop is de- 
signed to 


Less than one-half of the ground, 
however, is occupied by the 10-ton 
foundry. The plant is ingeniously 


further ex- 
tensions increase its ca- 
pacity The 
show the 10-ton foundry as construct- 
ed and the dotted lines show the fu- 
ture additions which may be made at 
any time. 


laid out to provide for 
which will 
lines 


three-fold. solid 


The molding floor is 110 x 
200 feet in size, its area being 22,000 


square feet. This.may be compared 
with a molding floor area of 7,000 
feet for a 10-ton gray iron foundry. 


This shop is equipped with a 10-ton 
air furnace of The 
square, is in a 


standard design. 
core room, 40 feet 
small addition at one end of the main 
provided with two 
each 9 x 12 feet. As 


shown in Fig. 2, the cleaning and an- 


building. It is 
core ovens, 


nealing departments are situated in 
an ell built onto one end of the main 
The 
x 88 feet, and is equipped with eight 
48-inch, hard 


annealing room is 67 x 80 feet in size, 


building cleaning room is 38 


36. = tumblers. The 
equipped at present with four ovens, 
each 12 x 16 feet, with space left for 
a fifth oven to be installed when the 
output of the shop demands it. Be- 
yond the annealing room is a second 
where 


grinding and cleaning room 


the castings are given a final cleaning. 
This 


x 48-inch. soft 


room is equipped with six 36 


tumblers. Adjoining 
room is a store 
The 


ment of this plant is noteworthy. It 


this cleaning 
40 x 60 feet. 


room, 
compact arrange 


will be noted that the castings proceed 


in a direct line from the molding 


floor through the various departments 
to the shipping platform, which is 
Zi x TH feet. A 


30 x 60 feet, one 


separate building, 


story, is used for 


1 pattern shop and pattern storage 
room. The material storage yard is 
located back of the main factory on 


i plot of ground, 30 x 230 feet. 


A plan and two cross-sections of 


the 100-ton shop are shown in Fig. 4. 


This plant consists of four separate 


Tae FouNDRY 


buildings, a main foundry, 700 x 150 
feet, an annealing house, 620 x 140 
feet, a finishing and shipping building, 
260 x 176 feet, and a pattern storage 
loft, 140 x 50 feet. 
main 


The area of the 
molding floor is 105,000 square 
The nfain foundry building con- 
main bay 
roof and two 


feet. 
monitor 
Seven 15- 
ton air furnaces are located in the side 
bays, four on one side and three on 
the other. The furnaces are 
by 5-ton electric 
38-foot span, which run the full length 
of the side bays. 

An addition built on one side of the 
main foundry contains the core room, 


sists of a with a 


side bays. 


served 


traveling cranes, 


220 x 75 feet, a mixing room, 40 x 75 
feet, and a store room, 50 x 120 feet. 
The fitted with ten 
sliding core ovens and five car ovens, 
each 10 x 12. feet. 

The annealing house is 


core room is 


parallel to 
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Cast Steel Tool Rest 


Considerable difficulty has always 
been experienced by steel foundrymen 
1 tool 


in casting lathes in 
steel and as a 


practically all 


rests for 
result, 
of these sections are 


made of gray 


iron. The chief difficulty, when cast 


in steel, has been in the removal of 


the cores, which required so much 
time that it increased the expense of 
manufacture. In the accompanying 


illustration is shown a cast steel tool 
rest, made in the foundry of the In- 
diana Steel Co., 
plant of the 
Steel Corporation. 


Ind., a sub- 
United States 
A special mixture 


Gary, 
sidiary 
was used for the cores and two la- 
at the 
about one core in two minutes. 


borers removed them rate of 


The 
tool rest shown in this illustration -is 
8 feet long, 15 
thick. It 


inches wide and 11 


inches 











parallel bays 


benches are 











contains 130 cores, 
the main foundry and consists of two 114 inch square. 
\ Larce Cast STEEL Toot REst 
Tumblers and chipping hi 
| , iain White Iron 
installed in the bay near- 
est the main foundry and the anneal- By N. W. Shed 
ing furnaces in the other bay. Forty Question:—We would like to melt 


annealing furnaces, each 12 x 16 feet, 


are installed. The annealing furnaces 


are arranged in four and 
The 


annealing bay is spanned by a 5-ton 


groups of 
ire designed for | 


coke. 


urning 


electric traveling crane. 


The cleaning and shipping building 
is also a steel frame structure consist- 
ing of a main bay with two side bays. 
This building is divided into a clean- 
ing and grinding department, 40 x 260 
feet, pickling rooms, 30 x 260 feet, 
The 


with an ex- 


and a store room, 10 x 260 feet. 


entire plant is 


tensive 


equipped 
rail- 
way system and standard gage tracks 
are built 


24-inch gage industrial 


alongside the foundry, an- 
nealing room and shipping platform, 
Fig. 4. A fireproof pat- 
building, 140 feet, 
is situated adjacent to one end of the 


annealing room. 


as shown in 


tern storage x: 56 


hard white iron in crucibles in an oil 


furnace, using a portion of steel in 


would like to 
whether this is practical. 


the mixture, and know 


The castings 
are to be similar to unannealed malle- 
able iron. 


Answer :—White iron and steel can be 


readily melted in a crucible. It is a 
good plan to add a small amount of 


ferro-manganese just before pouring. I 


have made several heats of semi-steel 


in crucibles with good results. By melt- 
ing steel with white iron, you obtain a 
lower silicon content than is 


unannealed malleable 


found in 
castings, but you 
will also get some silicon from the melt- 


ing pot. 


The Newport Sand Bank Co.. New- 
port, Ky., miner and shipper of mold- 
ing sand, is 


sending to the trade a 


handsomely embossed calendar. 
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Methods of Molding Brass Bushings 


RASS bushings can be cast, either 
vertically or horizontally, that 1s, 
upright or flat, and which of the 
two methods is adopted will be subject 
to the core prints, the location of which 
is determined by the patternmaker and 
accotding to his ideas as to how the 
bushings should be molded. A long, 
thin bushing is molded flat to best ad- 
vantage, yet, frequently, patterns for 
bushings are made with a short print 
at one end and a small core at the other, 
as at 4, Fig. 1. On the other hand, 
if the pattern had been provided with 
two straight prints, of ample size, as at 
B, Fig. 1, the cost of molding will be 
easily reduced 50 per cent. 
This economy is due to the fact that 
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Fic. 1—BusHING PATTERNS AND THI 


VERTICAL MetHop or Mo LpING 


a bushing 16 inches long, 4 inches in 
diameter, with a 3-inch core, requires no 
special precautions in the way of high 
copes, and deep drags, but can be mold- 
ed two at a time, in standard, 12 x 18- 
inch iron flasks, with 3-inch cope and 
drag. The only deepening required is 
a 2-inch frame on the cope, as shown 
at B, Fig. 2. On the other hand, the 
vertical mold, shown at C, Fig. 1, must 
be parted at the bottom and at the top, 
otherwise, if the bottom print tears up, 
it is difficult to patch, as it cannot be 
readily reached. When setting the core, 
it is easy to locate it off center, and to 
drop sand into the mold while doing so 


after which there is much fussing with 
mirror and lifter to fish the sand out 





By C. Vickers 


again, and to cap the climax, the metal 
has to be dropped. Considering all 
these disadvantages, there are few in- 
stances where it does not pay to make 
a parting at the bottom of a mold sim- 
ilar to this. There are, therefore, three 
partings to be made and sometimes a 
fourth, as shown at EG, Fig. 1. This, 
however, will depend upon the weight 
of the cheek and this, in turn, upon the 


length of the Although a 
bushing, 16 inches long, can be easily 
closed over the cores with the cheek in 
one piece, an increase of a few inches 
in length will make a fourth parting 
necessary. It is, therefore, apparent, 
that the long, thin bushing can be more 
easily molded horizontally, but it might 
be added that the operation will be facil- 
itated if the ends, which form the metal 
thickness, are tapered, as shown at the 
upper end of the pattern, B, Fig. 1. 
This permits the cope to be lifted, and 
the pattern to be drawn, without up 
rooting the core prints. The little things 
count in the foundry, and 


bushing. 


when the 
ends of the pattern are cut straight, as 
at the bottom of B, Fig. 1, it becomes 
necessary to rap the pattern through the 
cope before lifting off, a trifling matter 
that often disturbs the molder’s peace 
of mind. 


Upright Mold. 


A few remarks regarding the upright 
mold will not be amiss. The amount 
of water in the sand has a greater in- 
fluence in determining the success of 
casting in the vertical, than the hori- 
zontal mold, and the sand should be 
drier for the former than for the latter. 
If not, scabs are liable to occur. On 
the other hand, it can be too dry, when 
the face will not withstand the metal, 
and a rough and dirty casting is the 
result. It is advisable to strike a happy 
medium in regard to the moisture of 
the sand, and when preparing it, to with- 
hold some 


water, making it somewhat 


drier than usual. When ramming the 
pattern, about 1 inch of its length should 
be carried in the drag, as shown at HH, 
Fig. 1. 


cut in the drag and obviates the neces- 


This permits the gate to be 


sity of inverting the cheek for that pur- 


pose, as would have to be done if the 
bushing were entirely in the cheek. The 
gate is not made very heavy, as its 
length insures sufficient pressure to pre- 
vent drawing; but the cope part of the 
sprue should be considerably larger in 
diameter and consequently heavier, than 
the part through the cheek, as at K, Fig. 
1 ‘Tits metal to 
feed solid, both runner and casting, and 


furnishes sufficient 
when there is more than % inch of 
metal around the core, it will be advisa- 
ble to cut a gate in the cope between 
the top of the bushing and the feeder, 
This, 


it will be noted, is made deeper where 


in the manner shown at M, Fig. 1. 


it conpects with the sprue, so that the 
bronze will not use this gate as a path 
into the mold until the metal has raised 
from the bottom to its height. 


Two Ways of Molding. 


Fig. 3 shows the short, wide bushing, 
previously referred to, and the two ways 





























Fic. 2—A Lone, TH1n Busuinc, Movop: 
J 
Hor1ZONTALLY 


of molding. It will be noted that 

this case the vertical method has the 
advantage, as the mold is smaller, more 
easily closed over the core prints, and 
less liable to accident while it is being 
closed. The horizontal molds, in Figs 
2 and 3, illustrate the method of settin: 
such cores, and it will be seen that th: 
cope half of the core at AA is filed oft 
which leaves a wedge-shaped clearance 
between the end of the core and th 
mold, and prevents a probable crush at 
these points; at the same time this oper 
space is liable to form a path by which 
the metal can reach the vent of the core, 
consequently, it is good practice to plug 
up the vent at the end of the core near- 
est the gate, and to take the vent off 
at the lower end, either from the joint 
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of the mold, as at B, Fig. 2, or through 
the cope, B, Fig. 3. In either case the 
vent should be protected from the metal 
by pasting the end of the core print, 
or by ramming down sand when the 
vent passes off through the cope. 


Molding a Sleeve. 


Another bushing example is the sleeve, 
Fig. 4, which is used as a bearing on 
dynamos and motors, and is made in 
many sizes. The sleeve shown is a 
floor job. The particular point on this 
casting, which must receive special at- 
tention, is the ball-shaped enlargement 
at the center, which will shrink in the 
cope, if not fed by a suitable riser at 
this point. A satisfactory method of 
doing this is to run a 3-inch riser 
through the cope to the mold joint, and 
to connect it to the ball by a heavy 
gate, as shown in cross-section, BB, 
Fig. 4. It will be noted that this riser 
is carried higher than the cope to give 
pressure sufficient to hold up the ball. 
The top of the sprue, however, is level 
with the mold, as at C, and when the 
pouring is finished, the metal in the 
riser will only be on a level with the 
tup of the cope; this provides space for 
hot metal for feeding, which is poured 
into the riser and is prevented from 
flowing back out of the sprue by cover- 
ing the latter with sand and bedding-on 
a weight. By this method there is con- 
siderably less strain on the mold than 
when both riser and runner are made 
the same height, and smoother castings 
result. When these sleeves were gated 
on the joint in the usual manner, as at 
F, the results were not as good as with 
C and D. With the joint gate, the 
metal strikes the core when poured 
strong, striking back, frequently cutting 
the sand away around the gate, and 
when poured slowly, it runs down the 
curved walls of the drag, scalding off 
the face of the mold, producing a scab. 
To correct this trouble, the gate shown 
at C and D, Fig. 4, was devised, which 
requires a longer flask. The sprue is 
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carried through the cope, a short dis- 
tance from the end of the core print, 
and connects with a _ short horizontal 


channel, which drops to the bottom of 
to the 


the print and under the core 
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at all hot. Therefore, there was a dis- 


tinct casting temperature at which 
it was possible to obtain castings 
having a creditable resemblance to 


the pattern, but after the alloy had 
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Fic. 4—LoNGITUDINAL AND Cross-SECTIONS OF Motp For BEARING SLEEVE 


METHOD OF FEEDING 


casting. This carries the metal to al- 
most the lowest point of the casting, so 
that it flows quietly into the mold, with- 
out striking either dry or green sand 
surfaces. It is, however, a little more 
difficult to make than the ordinary joint 
gate, but the necessity of cutting it on 
each mold can be overcome by modeling 
the gate on the drag half of the pattern. 
This is very easily done by the use of 
composite modeling clay, which can be 
built on the pattern in the proper posi- 
tion, and after being cut and smoothed 
to the required shape, is held in place 
by means of small, flat-headed nails. 


A New Idea in Phosphor 


Bronze 


ASHIONS in alloys, like fashions 
IF in clothes, change with time. 

This applies particularly to phos- 
phor bronze, as the old-fashioned al- 
loy was so rich in phosphorus it was 
almost as fluid as water and would 
sink through the sand of the mold 
in much the same manner, if poured 
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Fic. 3—VeERTICAL AND HorizontaL MetHops oF MoLpING A SHorT, Wide BEARING 


“STION Y * 


, SHOWING 
THE Heavy Portion 

cooled beyond this temperature, even 
when the castings were heavy in sec- 
tion, they would fail to run, so that 
it was a matter of vital importance 
to be able to distinguish the proper 
casting temperature, if clean work 
was expected from green sand molds. 
When the alloy was poured too hot, 
the casting would bear no resemblance 
to the pattern, as the metal would 
sink into the sand to such an extent 
that the outlines of the casting were 
hidden beneath a mass of mingled 
sand and metal. Frequently, castings 
intended for street railway pinions 
bore a strong resemblance to foot- 
balls when removed from the mold, 
and it was more of a job for a sculp- 
tor than the ordinary variety of cast- 
ing cleaner to uncover the castings 
from this mass. For this reason, it 
did not take long to discover that 
new methods should be adopted. 


Corrective Method. 


One method tried was to check the 
enthusiasm of the metal by the use 
of small gates, but this only length- 
ened the time of pouring, without 
materially affecting the result. It was 
then found, that if it was necessary 
to pour hot because of ignorance of 
any other way, the best thing to do 
was to make dry sand molds and 
heavily coat them with plumbago. All 
these troubles, however, seem to have 
largely disappeared. Phosphor bronze 
has lost its former terrors, and can 
be cast with the same ease as ordinary 
bronze, all because some genius was 
of the belief that phosphor bronze 
should contain no more phosphorus 
than is absolutely necessary to re- 
move the oxide. This theory imme- 
diately met with favor, because it 
was in line with what everybody de- 








sired it. therefore, became the fash- 
ion to make an alloy called phosphor 
bronze, and the younger generation 
of brass molders would scorn at a 


suggestion of difficulty in casting this 


metal, as the content of phosphorus 

in modern alloys is so low, the met- 
al casts like ordinary bronz: 
Amount of Phosphorus. 

The point may well be raised, how- 


ever, whether the low phosphorus 


correct, and one thing against 


difficulty of 


the 


idea is 
the 
amount of 


it is estimating the 
metal. Con- 


oxide in 
danger of 
too 


sequently there is as much 


insufficient phosphorus as much, 
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and the question is, on which side 
is it better to err? The answer seems 
to be conclusively given in a_ table 


of tests of phosphor bronze contained 
in a paper read before the Institute 
of Metals in 1909, by A. 
In some of the samples 


Philip, admir- 
alty chemist. 
tested the content of phosphorus, as 
shown varied from 0.3 
o | but one of 13 
tests gave an ultimate tensile strength 


by analysis, 


1 per cent, and all 
of 44,800 pounds per square inch and 
this table the 


alloys are those in 


over. In most unsat- 


isfactory which 


only a trace of phosphorus is shown 
analysis 


by analysis, and one alloy, the 
f which was copper, 89.7 cent; 


per 
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tin, 9.9 per cent and phosphorus, 0.28 
per cent, possessed a tensile strength 
of over 54,000 pounds per square inch, 
with an elongation of 54 per cent in 


2 inches. 


Another containing 
94.2 4.9 per 


phosphorus, 0.96 per cent, 


alloy 


copper, per cent; tin, 


cent, and 


possessed a tensile strength of 56,000 


pounds per square inch, with an 
elongation of 28 per cent in 2 inches. 


This seems to prove that the old-style 
phosphor bronze was the best, and that it 
i raise the limit of 


and 


phor tin containing 5 


is safe to present 


yhosphorus, if 5 per cent of phos 
j ] 


per cent phosphorus 


fails to give the desired results, use more 


Manganese in Brass and Bronze 


HEN manzanese is used for 
W the purpose of deoxidizing or 
dinary alloys of brass and 
bronze, it has been found to give the 
most satisfactory results when added 


in such small proportions that it can 
not be Che 
natural tendency, at first, is to use it 


discovered by analys! 


with the same freedom as phosphor 


two 
] 


phosphor one or 


tin or copper, 


per cent of which may be added to 


most any copper alloy, insuring sound 
injury to 


With 


the case 1s very dit- 


without material 


castings, 


their external appearanc: man 


eanese. however, 


ferent, as 1 per cent of manganese 


copper containing 16 per cent manga 
nese, is entirely too large a quantity 
to he added to the alloys gvenerally 
used in the brass foundry Its effects 
are so powerful as to be immediately 
visible on the surface of the castings, 


producing such evident deterioration in 


their appearance that its further use 
1S likely to he abandoned in disgust, 
as the castings will possess dis 
agreeable, dark brown color Chis 
color is similar to that produced by 
iron, which imparts a black color to 
the castings, while manganes< imparts 
a dark brown, the shade depending 
upon the amount of manganese used 
Usually, however, when 1 per cent ot 
manganese-copper has been added, es 
pecially if the latter should contain 30 
per cent manganese, the coloring will 
be sufficiently dark to indicate the us¢ 


he uninitiated, which natur 


of iron to t 
leads to 
metal had 


ally the supposition that 


scrap been used in the 


castings, producing an impression un 


favorable to the reputation of th 


ducer. 


pro 


As the reputation of the average 
jobbing brass foundry ts largely based 


1 
} 


+ - 1 e 
upen the external irance of the 


app¢ 
castings produced, no chances can be 
taken with anything that would injurs 
out “nice” 


its reputation for turning 


work, and manganese, in all probability, 
after the first trial would be placed 
in the same class as iron and would 
henceforth be excluded. When prop- 
erly used, however, manganese has 
been found a very valuable addition 
o the metallurgy of the brass foun 


dry, as it adds greatly to the agree- 


able coloring of red brass castings and 
it the same time promotes soundness 
and exerts a hardening effect that will 


the 
it quite profitable 


permit of a sufficient decrease in 


tin to make 


use OFT 


[In yellow brass, manganese appears 


o excellent advantage and it can be 


ised in this alloy with greater free- 


brass, or 
Zine 


while 


dom than in red any alloy 


tin and manganese 
and 


containing 
illoy readily, manganese 


tin is not an especially desirable com- 


bination, so that if either is present 
in quantity in an alloy, experience 
shows that the other should play a 
very subordinate part 

Use of Manganese. 

To use manganese to the best ad- 
vantage, it is advisable to add it in 
the form of an alloy of manganese, 
zinc and copper, in such proportions 
that the manganese is greatly dilt.ed. 
It should be added in quantity insuf- 
ficient to discolor the castings, the 
only indication of its presence in red 
brass being an enhanced color and 


possibly the presence of a dark brown 
band the the 
sprue brass amount 


underneath head of 


In yellow the 
used should be just sufficient to pro- 
the 


This is quite pleasing to the 


duce yellow brown color on 


castings. 


treated will be 


cleaner 


eye, and metal so 
castings 


Manga- 


nese also hardens yellow brass, as an 


found to run much 


than ordinary yellow brass. 


addition of a very small percentage of 


No. 1 manganese zinc to a very duc- 
tile, low zine alloy used for hos« 
bands, made the alloy too stiff for 


+ . rr *,* 
the purpose intended. The addition of 


‘opper to the alloys of manganese 


and zinc was made in order to mak 
them brittle, so they could be easily 


the al 
manganese 


Manga 


copper, 


broken to make weights and 


loy that was named No. 1 


zinc was made as follows: 


nese-copper, 4 pounds; 


pound; zinc, 10 pounds. The manga 
nese-copper contained 16 per cent of 
manganese, and in making the alloy 
both coppers were first melted and 
the zinc gradually added so that the 
more infusible metal was not chilled. 


When the 30 per cent manganese-cop 
formula would be, 


manganese-copper, 2 


per is used, the 


p< munds; ci ypper, 


3 pounds; zinc, 10 pounds, the pro 
portions of manganese thus being ap 
proximately the same as in the alloy 


first given. 
Experiments With Manganese. 


\lthough the percentage of manga 
nese in this alloy is only approximate 
ly 41% 
it has to be used with care or the ap 
the suffer, 
as in the case of red brass they art 


It gives ex 


per. cent, it is so powerful that 


pearance of castings will 
given a dull brown color. 
cellent results in red brass when used 
in the proportion of from 1 to 1! 
per cent and is also useful in manga 
nese bronze, an alloy of copper, 79! 
and No. 1 

being an 
duc- 


pounds; zinc, 54 pounds 
pounds, 


strong, 


manganese-zinc, 9 


excellent mixture when a 
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tile metal is required. This alloy runs 


well without the addition of alumin- 
um, in which case it can be re- 
garded as Delta, Muntz, Sterro-metal, 


etc. This manganese-zinc also gave 
goed results as a deoxidizer in bronze. 
An alloy was made of copper, 88 
pounds; No. 1 manga- 
5 pounds; zinc, 2 
cast into test 


which were then 


pounds; tin, 5 


nese-zinc, pounds, 
bars 1 
nicked and 
to permit an examination of 


the fracture. The bronze appeared to 


and was inch 
square, 


broken 


be perfectly deoxidized, as the frac- 
ture was clear and entirely free from 
oxide discolorations, although exter- 


nally the castings had lost their pleas- 
ing appearance. This trial was made 
to determine if manganese could be 
used to advantage to replace some of 
the tin in the gun metal containing, cop 
per, 88 pounds; tin, 10 pounds; and zinc, 
2 pounds. 


Therefore, the tin was re- 
duced one-half and the manganese- 
zine substituted, the result being a 


metal with a very dense fracture, al- 
though, of course, softer than the 10 
per cent tin alloy. The result, how- 
ever, indicated that a portion of the 
tin could be omitted when the manga- 
nese zinc used and a 


was strong, 


AS may be applied by two meth- 
G ods, by air pressure or the Bun- 
sen flame, and the point most 
that 


be- 


noted in early experiments was 


ir pressure, gas-fired furnaces 


aved in a most erratic manner, ow- 
ing to continual variations of tempera- 
and the 
time in abtaining a certain result be- 


inl 


ture incomplete combustion, 
g found to vary more than 100 per 
ent, which difficulties. 
trouble a 


created 
this 
f high pressure Bunsen burners were 


many 
lo overcome series 
employed in place of one air pressure 
burner, from which good results were 














obtained, but at a cost of attendance 
hich rendered the system non-com- 
|mercial. Efforts were then directed 


toward obtaining a high pressure gas 
urner that would deal with a volume 

from 500 to 600 cubic feet of gas and 
ceive the same flame temperature as a 
irner with compressed air, but with- 
and, a burner 


d to be devised on which the results 


it success therefore, 
metal melting, here given, are based. 
\ large number of tests were made, 
e temperature taken with a 
and control 


being 


rometer absolute was 


*Abstract from the presidential address of 
F. Tooth, presented before the London and 
suthern District Junior Gas _ Association, 
Sl ondon, Eng. 
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could be 


instances 


sound metal produced that 


used to advantage in many 
in place of the more expensive alloy. 
When the amount of manganese in the 
zinc increased to 5 


was pounds of 


manganese-copper to 10 pounds of 
zinc, thus replacing 1 pound of ordin- 
the 


manganese-copper, 


former 
the 
When tried in the same 
the l the 


same alloy, 
although stained 


ary copper in alloy by 


results were 
not so good. 

proportion in 
fracture, 


good, was 


with the characteristic brown of man- 


ganese, which was taken as an indi- 
cation that too much manganese was 
used. 


Manganese as a Deoxidizer. 


When 


to deoxidize ordinary red brass cast- 


manganese is used, however, 
ings and to produce brilliant coloring, 
the quantity of manganese in the zinc 
alloy given is too large and for this 
purpose another 


No. 2, 


made as 


alloy, which was 


termed can be recommended. 


This is follows: Copper, 5 


No. 1 


The c ypper is 


pounds; zinc, 10 pounds; 


ganese-zinc, 2 


man- 
pounds. 
first melted, the manganese-zine add- 
ed, and then balance of the 


the zinc 


obtained in a furnace up to 1,400 de- 


grees Cent., by the manifulation of 


pressure alone. Beyond that tempera- 


ture a larger volume of air for com- 
bustion is the 


the composition 


required. In possible 


event of a change in 


of the gas, 


this is dealt with by an 


increase or decrease of pressure, as 


the case may be. The maximum tem- 


perature <¢ 


f a furnace high 
determined 


absolutely, as the pyrometer used with 


fired by 


pressure gas has not been 
a thermo-couple junction only registered 
up to 1,600 degrees Cent., and Segar 
difficult to i 


blinding 


cones are very place in 


heat of 
such as is 


position at a white 
1,700 Cent., 
required in melting nickel. 


over degrees 


Location of the Burner. 


In placing pyrometers in position in 


a gas-fired furnace, care should be 
taken not to place the point of the 
thermo-couple junction in the flame, 


as this would mean a record of flame 


and not furnace 


ture. In the 


temperature tempera- 


early stages of my ex- 


furnaces built to a 
given size, and immediately after the 
pot inserted the fell, 
which the that 


the furnace was too small for the pot, 


periments, were 


was temperature 


produced impression 
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is added to make the mixture. This 
alloy can be freely used in red brass, 
as it will not produce discoloration of 
the castings, but will add to their 
beauty and at the same time has a 
distinctly hardening the 
brass. An alloy that will be found 
excellent for small red brass castings, 
follows: No. 
pounds; lead, 
Another alloy that possesses 
a wider range of and in 
which this latter alloy can be used, 
follows: pounds; 
zinc, 5 pounds; No. 2 manganese-zinc, 
5 pounds; lead, 3 pounds and tin, 2 
pounds. 

in this 


effect on 


Copper, 20 pounds; 
manganese-zinc, 4 
pounds. 


DN DQ 


usefulness 


is as Copper, 85 


The quantity of manganese 
No. 2 
low as to appear absurd, but a very 
similar mixture has sold 
years as a substitute for tin and al- 
though, of course, it cannot take the 
place of tin, wherever conditions de- 


manganese-zinec is so 


been for 


mand the well-known qualifications of 
true nevertheless, 
many instances where the tin content 
of alloys can be decreased by the 
use of manganese in the manner stated 


bronze, there are, 


and give complete satisfaction be- 
cause of the increased strength and 
density of the deoxidized metal 

a 


Melting Non-Ferrous Metals With Gas 


but when the order of things was re- 
versed this was proved not to be the 
and it that the 
the the furnace 
pot acted as a 
reducing agent to combustion. 
fore, a furnace 

contact did 
extent, exist. 


case was discovered 


contact of flame with 


walls, and surfaces, 
There- 
built in which 
not, to any great 


In metal melting furnaces, 


was 
flame 


better results are obtained with gas by 
entering the burner on the side at a 
tangent, the outlet of the flue 
should be placed past the burner en- 
trance at a 


and 


distance of about one- 
furnace circumference at 
the top, as the suction at that point 
assists the flame to complete the cycle. 

When temperatures are 
required, bricks of the most refractory 
nature 


sixth of the 


very high 


should be 


used, and the fur- 
naces should be lined with ganister, 
which prevents the melting of the 
brick surfaces and gathers the heat 
more readily. The outer wall of the 


furnace should be packed with from 
3 to 4 inches of slag wool to retain 


the heat. 


Comparative Cost of Melting. 


The figures for Table I 
were obtained brass founders 
and manufacturers in various parts of 


coke in 
from 


254 . 


Great Britain, who are using the or- 
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in proportion. The figures given in 
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pouring. Drillings from a sound por- 


dinary draft pit furnace, while those the table are for nickel of 99.99 per tion of defective castings show the 
for gas were obtained from actual cent purity. Gas is also used in the following analysis: Silicon, 1.23 per 
working conditions in the brass foun- recovery of tin from old cans, etc. cent; sulphur, 0.066 per cent; phos- 
dry attached to the plant of the gas which are placed in a furnace con- phorus, 0.38 per cent; manganese, 0.39 


the writer is 


not 


with which 


and 


company per cent; combined carbon, 0.86 per 


cent; graphitic carbon, 2.66 per cent. 


sisting of a series of burners playing 


connected, are laboratory on a perforated cylindrical drum re- 























figures, but actual commercial results. volving obliquely inside a square cas- Drillings taken from the defective 
parts of several castings analyzed as 
follows: Silicon, 1.33 per cent; sul- 
TABLE I. phur, 0.078 per cent; manganese, 0.39 
es Comparative Results of Coke and Gas-Fired Furnaces. wee : per cent; phosphorus, 0.38 per cent; 
Coke-fired Gas-fired combined carbon, 0.88 per cent; graph- 
lurnaces. lurnaces, *,° 
: at Ds sigalg ahead ate eee itic carbon, 2.68 per cent. 
EEE OK SUUUB 6 oo sin'.0'y4.55.6 000 000 ale whee a ele 05s 60 pounds. 60 pounds. Answer:—The meth ouri 
Number of charges per day f 9 hours, pe ch ‘ od of itt by 
DMN. kadcycid sane ubastiseurs dees atten 5. 9. drop gates from the top is usually pre- 

Weight of metal melted per day.......... 300 pounds. 540 pounds. ‘ x — . : ss 

Te. Ge Seeet BOSC. oc cc sc ssc sce vbelsnce ben 1% hours. 1 hour. terred for piston rag castings, al- 

Average time of subsequent heats........ 4% to 1 hour. 4 hour. though many foundries obtain good 

Pus) UE DEF GAG sick occc cc scan wbcdrewness 280 pounds. 1,780 cubic feet. : . 

Soko a dies doen: iets none gal ane results by using the bottom pour 

PIESSION), wee eeeeeeceececeeeeeseeeeeees 2 cents per 46 cents per method. Your defective castings 
112 pounds. 1,000 cubic feet. : 

Pistul canoe eat) GG) oo wend die seams se bls 55 cents. 82 cents. should be carefully examined for sand 

eet Mi AMT: cick sey nite «Sk ba bbe veeeeda 24 cents. Nothing. ’ " ee : 

e.g ee: eee eee 9 cents per 17 cents per spots. Occasionally many particles of 

112 pounds. 312 pounds. sand can be detected and these show 

Average life of criicibles....cccccocccecvsers 30 heats. 39 heats. ° ; 

+ pos dylan Rg Serine geri gaat da $9 to $14, $7.20. that the runners, or parts of the mold 
have been washed away by the molten 
iron. If this is the case, the only 

The table shows that gas has the ad- ing, the tin afterwards being removed remedy is a well-baked dry sand mold, 


vantage from the beginning to the end. 

The number of charges by coke be- 
ing less, owing to the continual bank- 
ing up of the furnace, the maximum 
output per day is figured in the table 
The fur 


naces 


more modern coke-tilting 


deal 


metal, but even in this case the melt- 


with larger quantities of 


ing cost is in favor of gas in the same 


ratio. 
Gas Comsumption for Melting Various 
Metals. 
Table II shows the various metals 


that can be melted by gas and the gas 
consumption. Each individual metal 
was placed in the furnace when the 
latter had reached the temperature of 
The 
cost of fuel per 112 pounds of metal 
melted, with charges in excess of the 
weights stated in the table, can be re- 
duced by upward of 33 per cent. The 
pressure for reducing lead 
and white metal rapidly is 10 inches 
of mercury and when it is desired to 
retain it in the molten state for use, 
the pressure can be reduced to 3 inches 
of mercury. 

Aluminum has a specific gravity of 
2.56, one-third of brass and the 
cost, therefore, is not in the same pro- 


their respective melting points. 


necessary 


or 


portion owing to the increased capac- 
ity required for the same weight of 
With lead this is the reverse, 
Brass, 


metal. 
as its specific gravity is 11.37. 
gun metal and copper being composed 
of similar metals, the cost of reducing 
is in ratio to the melting point. Nickel 
having a higher melting point, required 
practically the maximum temperature 
of the gas-fired furnace, the cost being 


from the refuse that falls through the 
perforations onto the floor of the cas- 


ing. About five tons of this material 
is treated and passed through this 
furnace in an hour. 


Piston Rings 
By N. W. Shed 

Question: —We are experiencing con- 
siderable trouble with piston ring cast- 
ings which develop many dirt spots’ 
when machined. These castings are 
12 inches in diameter, 9 inches deep 
and inch thick. We have poured 
them with a down runner through the 
center of the core with three outlet 
sprues to the casting. We have also 


4 


as well as dry sand runners. If the 
trouble is not due to this cause, it is 
probably due to sluggish, cold 
Hot iron, rapidly poured, is 
free frpm dirt. It is a plan to 
let iron run over at the top, 
which will force the dirty iron to rise 
and the dirt will be carried off in the 
risers. The analysis shows a _ good, 
close-grained iron, which inclines to be 
sluggish unless poured at a high tem- 
perature. I would prefer raising the 
phosphorus to 0.60 per cent and the 
manganese to 0.60 or 0.70 per cent. A 
small amount of crushed ferro-man- 
ganese sifted on the stream of metal 
as it is poured into the ladle will have 
a cleaning effect. One pound of ferro- 


iron. 
usually 
good 
some 

















TABLE II. 
Pyrometer Tests, Ten-minute Readings, Four Hours’ Duration, Gas Pressure, 
10 Inches Mercury. 
- < N + Sx o = 
: oi a = = Lie! i ae 
sss = le as ees HSSo See 
F Mos gf 205 fBE SRE SEES Bos 
Material. oa EE 5o6 20 StU Sante VS E 
pn a aa Pe 3S) @) Cc % i 
Lead han ad teeienals: W 100 4 0.28 1.4 326 500 10 
W hite | ee 60 5 0.5 2.4 420 650 10 
Aluminum fees Ca 63 30 2.8 14.2 628 800 12 
TASS cess eee. 60 28 2.8 14.2 900 1,340 14 
Gun metal ...... 60 34 3.2 16.4 1,000 1,400 14 
Copper peviegewa 60 40 3.7 19.0 1054 1,420 14 
RRS SPOM 6. 65544 56 59 66 33.8 1075 1,450 14 
POMEL ik ces cxws 40 150 30.7 157.9 1,550 1,750 24 
poured others with runners under the manganese to 200 pounds of iron is 
bottom and also with six small drop sufficient. Metal for this purpose 


gates on top. A basin is formed on 
top of the mold of sufficient size to 
hold enough iron to fill the mold. Tin 
strainers are placed over each gate 
and the basin is instantly filled when 


should never be poured at the end of 
the heat, as there is liable to be con- 
siderable oxidation at this time and 
the metal is not sufficiently clean for 
this class of work. 























BRASS CASTINGS FOR HIGH PRESSURES 


Report of an investigation to obtain scientific data on the production of 


non-ferrous castings to withstand hydraulic, steam and gas pressures 


HE object of investigation 
T was to obtain data re- 

garding the conditions necessary 
for the production of castings in non- 
ferrous metals capable of withstand- 
ing high pressures, whether hydraulic, 
steam or gaseous. Considerable diffi- 
culty has always been experienced in 


this 
scientific 


obtaining castings to withstand high 
pressures, the percentage of sound 


castings being small, which shows that 
the conditions governing the produc- 
tion of such castings are not fully 
understood. The following are the 
principal materials used in present-day 
practice: The British Admiralty spec- 
ifies metals, No. 1 
consisting of copper, 88 per cent; tin, 
10 per cent; and zinc, 2 per cent; this 


one of two gun 


alloy must have an ultimate stress of 
14 tons per square inch (31,360 pounds) 
and an elongation of 714 per cent on 


2 inches; it is used for steam valves; 


before the 
Engineers, 


*Presented 
chanics! 


Institution of Me- 
London, Eng. 


By Prof. H.C. 


No. 2 consists of copper, 86 per cent; 
tin, 13 per cent; and zinc, 1 per cent. 
The tensile test required is an ulti- 
mate stress of 14 tons per square inch 
cent elongation in 2 
inches, the hydraulic test being 6,000 
pounds pressure per square inch. It 
is used for work of the highest class 
demanded 


with 3% per 


and is for gun mountings 
for naval work, such as gun elevating 
cylinders, etc. It is specified that both 
these must be melted twice. 
so-called high tension 


has been allowed. It has to 


metals 
Recently a 

bronse 
be cast in dry sand molds and its final 
composition is as follows: Copper, 
56.6 per cent and zinc, 39.9 per cent; 
iron, 1.45 per cent; manganese, 0.8 per 
cent; tin, 1.0 per cent; aluminum, 0.25 
per cent. This bronze is im reality a 
complex brass with 
principal 


ard zinc 
constituents, and 
seems to have been derived from Delta 
metal No. 1 and modified by the addi- 
tion of tin and aluminum. 


copper 
as. the 


The specifi- 


H. Carpenier and C. A. Edwards 


cations of this alloy are hydraulic test, 
6,000 pounds per square inch; minimum 
tenacity, 28 tons per square inch; elon- 
gation, 15 per cent on 2 inches. For 
hydraulic fittings an elastic limit of 15 
tons per square inch is required and in 
carrying out this test an extension of 
3/1000 inch is allowed before the elas- 
tic limit is considered to have been 
Thus, the most severe test 
required by the Admiralty is the capac- 
ity to withstand a hydraulic pressure 
of 6,000 pounds, which is less than 3 
tons per square inch, and is consider- 
ably lower than that contemplated by 
the authors as the figure to be aimed 
at. 


reached. 


Among the commercial alloys inves- 
tigated, one was of interest, in that it 
was a pure gun metal containing no 
zinc, and only traces of phosphorus. 
The composition was as follows: Cop- 
per, 84.87 per cent, and tin, 15.08 per 
cent. The alloys in current use thus 
fall into two main classes, either they 

















Fic. 1—HiGH-PressurE VALVE AS CAST, TESTED TO 


1.5 Tons HypraAuLic PRESSURE AND 1.8 Tons 
STEAM PRESSURE PER SQUARE INCH 


Fic. 2—Section at AB, Fic. 3, SHOWING 


THE CAVITIES IN THE RISER 


Fic. 3—Hypravutic VALVE Brock, 4% INCH, wITH GATE 


AND RISER 
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Fic. 4—CyLINDERS 


Nos. 4 AND 6 AS BROKEN WHEN TESTED. 


THE DIAMETER OF THE 


Joint 1s 1% INcHEs, THE Bore 34 INCH, AND THE WALL THICKNESS 34 INCH 


are gun metals with copper and tin as 
their principal constituents, or they are 
complex brasses with copper and zinc 


as their principal constituents. The 
former usually contain zinc and may 
also contain lead and manganese; the 


latter include iron, manganese, tin and 
in some cases aluminum, among their 
The 


Nos. 1 and 2, represent metals of only 


minor constituents. gun metals, 


moderate strength and ductility and 


compared with these the high tension 


manganese bronzes constitute a con- 
siderable advance in both respects. In 
each case the requirements as to hy- 
draulic test are moderate and where 


still greater strength is demanded re- 


C 


urse is had to steel. 


The use of the 


latter is open to the great objection 
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that whatever kind of steel is used, it 
rusts in water to a greater or less ex- 
tent. 

It may be well to enumerate briefly 
the practical difficulties that have to 


be overcome, if the production of a 
casting that will withstand the hy- 
draulic test is to be achieved. The 


simplest way of doing this is to fol- 
low the casting of a particular alloy, 
for example, the No. 2 gun metal, from 
beginning to end, pointing out the dif- 

The mixture 
melted by 
ich as coke, gas il 
sucn aS cOKe, gas OF Oll. 


ficulties as they occur. 
fuel 
During this 
operation two changes of considerable 
importance occur: 


of copper and tin is 


(1) Some of the charge is oxidized, 
forming dross or scum which can be 
minimized if the melted 


metals are 


under charcoal. 

(2) When melted, the alloy dissolves 
gas, the amount increasing with the 
rise of the temperature and the dura- 
tion of the melting. 
depends on the fuel 
way in 


The composition 
used, and on the 
applied. But 


which it is no 

















Fic. 6—CuHiLtt Mop, EspecraLty DESIGNED For CASTING EXPERIMENTAL CYLINDERS 
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Fic. 5—ALUMINUM Bronze CyYLIND! 
BRoKEN AT 18 Tons PRESSURI 
CYLINDER, CONTAINING 


REMAINED 


é1 


BC. 
No. 


UNRBROKEN 


10 Is 


AFTER 


CONTAINING 


AN 


\LUMINUM 
9 Per CENT ALUMINUM, WHICH 
ALL 


Per CENT 


BRONZE 


TESTS 


\LUMINUM 


alloy melted under practical conditions 
escapes contamination by gas. 

When the mixture has reached the 
proper temperature, the zinc is added 
and the dross removed by stirring and 
skimming. It is then poured into the 
sand mold through a gate which is 
generally designed to trap any dross 
and thus prevent it entering the cast- 
ing proper. Thus the first point is to 


insure that nothing but clean metal 
enters the sand mold. Any casting 


containing dross is liable to fail in the 
hydraulic test. In 
can be achieved by the use of fluxes, 
skim-gates, or risers. 


most cases success 


Casting. 
The alloy has to be cast at a tem- 
perature sufficiently above the point 


at which it begins to freeze to enable 


it to fill the mold with ease. It then 
cools to this point and in doing so 
shrinks. This lessening in volume of 
the fluid metal as it approaches the 
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freezing point is technically known as 
shrinkage, and is sharply distinguished 
from contraction, which refers to vol- 
ume changes in the solid alloy. This 
shrinkage can always be met by the 
use of sufficiently large risers, that 
is, feeding heads of fluid metal placed 
at a convenient position on the cast- 
ing, and by removing all sharp edges 
from the mold. If it is not met by 
some such means, it gives rise to a 
pipe or cavity in that part of the cast- 
ing which solidifies last. 


Cause of Defects. 


The solubility of the gas diminishes 
during this fall of temperature, and it 
escapes through the liquid metal. At 
the moment of incipient solidification 
there is an evolution of gas, the solu- 
bility always being less in the solid 
alloy. Freezing begins, of course, 
where the metal is in contact with the 
sand mold, and gradually proceeds in- 
wards. In the case of this particular 
alloy the temperature interval between 
incipient and complete freezing is 
about 150 degrees Cent. During this 
range the liquid becomes more and 
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Fic. 7—Hypravu.Lic VALVE BLocK, WITHOUT BASE PLATE, MACHINED FOR TESTING 


more viscous as the proportion of solid 
crystals increases. This is undoubted- 
ly the most critical period in the cool- 
ing stage, because, unless the gas which 
is set free contrives to escape, it causes 
the pinholing or sponginess in the 
solid casting, which is one of the most 
frequent sources of failure. These 
pinholes, due to the trapping of gas 
originally dissolved in the metal and 
set free during solidification, are bright 
and quite free from oxidation tints. 
They can only be avoided by a proper 
treatment of the melt in the furnace, 
and a careful regulation of the tem- 
perature at which it is cast. 

Another source of unsoundness may 
be due to unskillful molding, the sand 
being rammed too hard, or is too 
damp and thus causes blow-holes in 
} 


the metal, which are distinguished from 


gas, which, trapped 
causes blow-holes. 
unsoundness 


HyprRAULIC VALVE, MACHINED FOR TESTING 


cooling in different parts of the cast- 
ing leading to the existence of hetero- 
geneity, as the areas which freeze first 
contain relatively less tin and _ those 
which freeze last more tin than they 
should, thus segregations of tin-rich 
mixtures occur and microscopical ex- 
amination generally reveals minute 
holes and cracks in their vicinity. 


Experimental Arrangements. 


The entire work was carried on at 
the University of Manchester. The 
alloys were cast in the metallurgical 
department, melted in crucibles in an 
oil injector furnace, in 56-pound 
charges. The castings were machined 
and if sound were fitted with a mild 
steel valve coned at one end so as to 
bite into a flat surface machined into 
the casting. The casting was then 
first tested on a pump and the pressure 
was taken up to 4 tons. If the casting 
held this without the sign of leakage 

















Position, Usep IN CASTING THE HIGH 


STEAM FITTING, SHOWN IN Fic. 1 


4 


38 

for 24 hours, it was considered to have 
the It 
then tested on a high pressure hydrau- 


passed preliminary test. was 
lic pump, which permitted of the press- 
u In carry- 
first 
gradually 


re being raised to 20 tons. 


ing the 


g out a 
to 


up 


test, pressure was 


about 7 tons and 
20 tons. 


The following are the requirements 


raised 
worked to 
of the castings whose production was 
contemplated: Mechanical strength, in- 
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of this composition, and to repeat it 


as often as was required. In _ this 
respect it presented advantages over 
the complex gun metals and still more 
Metals 
of the highest commercial purity were 
used—electrolytic copper and Straits 


tin, containing 99.98 per cent of the 


complex manganese bronzes. 


respective metals. The copper was 
melted under charcoal in a covered 
crucible. After the addition of tin, 





Alloy Wall thickness, 


TABLE I. 
Gage pressure at which 
fracture occurred, 








Bore of cylinder, 0.750 inch; 





No. inches. tons per square inch. Type of fracture. 

1 V4 Valve joint burst at 7 tons - oo 

2 V4 16 The end flew off. 

3 i, 14 The cylinder split and 
the end flew off. 

4 VY 18 The cylinder split 
from end to end. 

5 Y% 20 The cylinder split 
from end to end. 

6 V4 19% The cylinder split 
from end to end. 

7 A 18 The end flew off. 





area, 0.442 square inch. 








cluding sufficient rigidity and ductility; 

homogeneity; soundness; freedom from 

liability to deterioration and minimum 

corrodibility in fresh and sea water. 
The Casting of Cylinders. 

The 
case possible the casting 
in a chill mold. 
reduced to a minimum the 
encountering difficulties caused by the 
mold and the pattern, and were able 
to the of 
suitable alloy, and the working out of 
The mold 


the 
of a cylinder 


authors chose as simplest 


they 


3y doing this 
chance of 


concentrate on selection a 
the conditions of casting it. 
specially designed for the purpose is 
shown in Fig. 6. It was made of gray 


cast iron. The part occupied by the 
metal is painted white, and shows the 
gate terminating in a small well which 
The latter 
The cylinder 
After cutting off 
it 
to 534 x 2% inches, and was then bored 
the 4, the 
bore and thickness of wall each being 


leads to the casting proper. 
is surmounted by a riser. 


was 6 x 2% inches. 


the gate and riser, was machined 


in manner shown in Fig. 


%, inch. The use of a chill mold not 
only reduces to a minimum the liability 
to blow-holes, but also to pinholes or 
Rapid 


to the 


sponginess. 
the 


cooling is one of 


chief aids escape of gas. 


First Experiments. 


At the 
made with a pure gun metal containing 
the 
Owing to the in- 


outset, experiments were 


and tin, in 
1S: 


volatility of these metals 
of 


only copper 
of 85 to 
appreciable 


pr p< r- 
tions 


under the conditions melting and 


casting, it was easy to make any alloy 


sufficient phosphorus, in the form of a 
copper phosphide, containing about 15 
per cent of phosphorus, was added so 
as to remove oxygen and leave not 
more than 0.1 per cent of phosphorus 
in the cast alloy. After stirring well 
and skimming, the metal was poured. 
It was, of course, cast from the bot- 


tom. Under these conditions, the 
authors were able repeatedly to pro- 
duce castings which were perfectly 


sound, and after machining withstood 
pressures of, on an average, 18 tons 
before they burst. Previous to fracture 
there were no signs of leaking. Table 
I summarizes these results. 


Details of Tests. 


The following details of the tests 
may be of interest: Cylinders 4, 5 and 
6 fractured the that 
might been predicted, consider- 
nature 
into 


exactly in way 


have 
the ef the 


ing 


split 


stress. They 
Fig 4 
shows the fractures of cylinders Nos. 
4 and 6. The testing of No. 6 may 
be instanced. After the preliminary 
test the hydraulic pressure was taken 


two equal parts. 


up to 1914 tons per square inch, when 


the metal stretched 


the 


slightly, letting 

The 
and the 
pressure taken up, this time to 19 tons, 
After 
tightening the joint, the pressure was 
taken to 19% tons, when the cylinder 
split from 


pressure down to 15 tons. 


valve joint was tightened 


when the same thing happened. 


There was 
no deformation detectible by callipers. 
The fracture was clean and dry. 

In the case of cylinders 2, 3 and 7, 
fracture occurred through the ends of 


end to end. 
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the cylinders being blown off, and the 
recorded pressures are somewhat lower 
in the first two-cases. The cause of 
this type of frae@are was a sharp angle 
left by the drill at the bottom of the 
bore of the cylinder, which, owing to 
inadvertence, had not been rounded 
off. But for this fact there is little 
doubt but that the recorded pressures 
would have been as great as in cases 
4, 5 and 6. So far as chill casts are 
concerned, therefore, this pure gun 
metal alloy when freshly cast gave quite 
satisfactory reuslts, though it showed 
itself to be a somewhat brittle material. 


Cylinders Made in Sand Molds. 


The next step consisted in casting 
the same cylinders in sand molds. 
These were cast from the bottom and 
were supplied with a large riser. Both 
green and dry sands were used. The 
castings made in this way were not 
very satisfactory. Some of them held 
no pressure at all; others could be 
taken up to 5-7 tons pressure, but 
never above this. The conditions of 
casting were varied in many ways. 
Attempts were made to cool the cast- 
ings quickly by embedding blocks of 
metal in the sand, that is, having the 
surface of the mold made of sand 
backed up by metal, and thus producing 
a mold intermediate between chill and 
sand, but the castings were no better. 
This was probably due to the fact that 
sand is a bad conductor of heat, and 
as a consequence the cooling was little 
quicker with the iron embedded in the 
sand than when the mold consisted of 
sand alone. 

The authors are inclined to attribute 
their difficulties in obtaining sound 











TABLE II. 
Sand Castings. 
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castings of this alloy in sand to the 
of the 


consequences segregation of 
tin-rich areas, and the trapping of gas 
bubbles between the crystals during 


the large freezing interval of the alloy, 
which is only slowly passed through. 
Experiments in this direction were not 
pushed further because the authors 
learnt that gun metals of this com- 
position deteriorate with lapse of time. 
Quite frequently an initially sound 
casting becomes leaky after a year or 





we 
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so. The nature of the change is not 
understood, but it is not very surpris- 
ing that a change does take place. 


Aluminum Bronze Experiments. 


Experiments with the aluminum 
bronzes were next taken up. From 
their experience gained in preparing 
the Eighth Alloy Research report to 
this Institution, the authors consrdered 
that certain of these might prove to 
be suitable waterials. Table II is 
taken from that report. 

These alloys have so small a freez- 
ing interval that even if cast in sand 
there is no segregation. They also 
possess considerable tenacity and duc- 
tility, the former rising and the latter 
falling as the aluminum is increased, 
thus affording a wide range of material, 
some of which combined moderate 
strength with great ductility and in 
others considerable strength with suffi- 
cient ductility is united. Therefore, 
the alloys can be made more rigid 
when necessary by further additions 
of aluminum, and if too hard can be 
modified by an increase of copper. The 
alloys are quite easy to prepare and 
their corrodibility, either in fresh or 
sea water, is known to be very slight. 

The first aluminum bronzes were 
cast in the chill mold already de- 
scribed, and in order to reduce the 
cost, four to six casts of each alloy 
were made at a time, thus enabling 
them to be machined together. The 
first mixtures contained 91 per cent 
of copper and the remainder aluminum. 
(The purity of the latter was 99.53 
per cent.) They were prepared by 
melting the copper in a covered cru- 
cible and adding the aluminum to the 
fluid copper. A considerable amount 
of dross formed under these conditions. 
It was removed as far as possible by 
stirring and skimming. The tempera- 
ture of the melt was taken in the cru- 
cible by a thermo-junction and direct- 
reading pyrometer. Each mixture was 
poured at 1,125 degrees Cent., which 
is about 80 degrees above its freezing 
point. 


Satisfactory Castings. 


With one exception, the castings 
thus obtained were quite satisfactory. 
Some of them contained signs of dross, 
but this appeared to be confined to the 
surface, and did not affect the sound- 
ness of the material. After machining 
they were tested up to 13 tons. At 
about this pressure the casting stretch- 
ed slightly and water was _ forced 
through the valve joint. At 18 tons 
none of the four sound castings had 
fractured. This 9 per cent aluminum 
bronze thus proved itself capable of 
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holding the same high pressures as 
‘the 15 per cent gun metal, with the 
difference that it showed greater duc- 
tility. Six casts of the same composi- 
tion were then made in green sand 
molds. The metal was poured from 
the bottom and a large riser used. 
Three castings did not even pass the 
preliminary test. The remaining three 
appeared satisfactory and -were then 
tested under higher pressures. 


Results of Tests 


The tests showed that it is possible 
to cast cylinders of aluminum bronze 
both in chill and sand molds, which 
are not burst by water pressures of 
18 tons per square inch. Their only 
drawback was that they began stretch- 
ing at pressures of 10 to 12 tons, the 
sand castings giving the lower figure, 
as might have been expected. These 





The fracture of this material is quite 
different from that of the 15 per cent 


gun metal used in the earlier experi- 
ments. It is confined to a small area, 
and a decided extension is observed. 
In this respect it is undoubtedly su- 
perior, showing itself to be a tougher 
alloy. 

Cne of the conclusions reached by 
the authors in Eighth Alloys Research 
report was that ‘ll per cent of aluminum 
represented the limit of the serviceable 
bronzes. It appeared of interest to 
test this conclusion in the present 
case. A bronze containing 11.5 per 
cent of aluminum was cast and tested. 
It held 15 tons pressure and then 
burst with no extension. Thus it 
showed itself clearly inferior to the 
11 per cent bronze. 

Table III summarizes the results 
obtained with bronzes cast in green 





TABLE III. 





Gage pressure at 
which the valve 


Maximum pressure 
to which the casting 


Wall thickness 








Aluminum, joint began to leak, was subjected, of cylinder under 
per cent. tons per square inch. tons per square inch. test, inch. 
9.0 10 19 % cylinder unbroken. 
9.5 11 15 4% cylinder unbroken. 
10.0 12.5 18 ¥% cylinder unbroken. 
10.5 14 18 % cylinder burst. 
11.0 no leak 20 ¥% cylinder burst. 
11.5 no leak 15 4% cylinder burst. 








results were encouraging in spite of 
the fact that, although the sand cast- 
ings had apparently been produced 
under the same conditions, only three 
out of six were sound. Accordingly it 
was decided to experiment with a 
stiffer material by raising the alumin- 
um percentage in the bronze. 

A bronze containing 9.5 per cent of 
aluminum was cast and tested. It 
stood up to 11 tons pressure before 
bulging, and then behaved similarly 
to the 9 per cent bronze. A 10 per 
cent bronze was cast. This was tested 
up to 12.5 tons before expanding. By 
alternately tightening the valve joint 
and exerting pressure, 18 tons were 
recorded. Next a 10.5 per cent bronze 
was cast. This stood up to 14 tons 
before the joint had to be tightened, 
after which 18 tons pressure was ob- 
tained. The wall thickness was then 
reduced to 3% inch. On re-testing, the 
cylinder burst at 17 tons pressure, 
there being considerable extension of 
the kind shown in Fig. 4. Finally an 
11 per cent aluminum bronze was cast. 


This withstood hydraulic pressure ex- 
tremely well. The pressure was taken 
up to 20 tons without any sign of leak. 
The wall thickness was then reduced 
to 3% inch. On re-testing, 18 tons were 
recorded before the cylinder burst. Its 
appearance is shown in Fig. 5. 13-A. 


sand, and containing between 9 and 
11.5 per cent of aluminum. 

The gradual stiffening of the cast- 
ings by increasing the aluminum is 
well brought out in this table. Up 
to 10 per cent of this element, it is 
practically impossible to burst a sound 
casting by hydraulic pressure owing 
to the gradual stretch of the material. 
The most serviceable bronzes under 
this test are those containing from 
10.5 to 11 per cent of aluminum. They 
are stiff and tough alloys, and break 
with considerable extension. The 11.5 
per cent bronze is a brittle material, 
markedly inferior to these. Four more 
cylinders of the 11 per cent bronze 
were made under the same conditions 
and one failed to pass the preliminary 
test, owing to unsoundness caused by 
dross. The other three held water 
pressures up to 19 tons, the wall thick- 
ness being 3% inch. On retesting they 
behaved similar to 13-A, Fig. 5. Two 
cf these are shown at 13-B and 13-C, 
Fig. 5. The investigation had now ad- 
vanced to the stage when aluminum 
bronzes could be cast in green sand 
molds, and except for an occasional 
failure, were capable of withstanding 
hydraulic pressures of 15 to 20 tons. 
Considerable latitude could be obtained 
in strength and _ ductility, and _ it 
seemed that alloys of suitable compo- 
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found. More compli- 


sition had been 


cated forms of castings then 
tried, such as are 
pressure pumps, 
lug, barrel and base plate. 
cast as shown in Fig. 3 and were ma- 
chined as Fig. 8, 
shows the casting ready for testing. 
The were 
Diameter of lug, 25% 
of barrel, 8% inches; 
diameter at wide end, 254 inches and 
2 inches at the end, the base 
plate was 554 x 434 inches. 


were 
actually used in high 
and consisting of a 
These were 
which 


shown in 


dimensions as. follows: 
inches; height, 2 
inches; length 


narrow 


Drossy Castings. 
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elongation of 9 per cent in 2 inches. 
This alloy was less brittle than the 
previous one, but much more brittle 
than the corresponding pure aluminum 
bronze; accordingly, the use of mag- 
nesium was discontinued. 
Calcium Silicide as'a Flux. 

A flux of calcium silicide was next 

tried, 0.5 per cent being used. This 


did not correct the difficulty, and al- 
though it was used with success in de- 


oxidizing steel, it appeared inert at 
the lower temperatures used in melt- 
ing copper alloys. A 10.5 per cent 
bronze was next melted with carbon- 

















others in spite of the various methods 


of trapping used. Two of the cast- 
ings showed sponginess and another 


piping, which was dealt with later, the 
first to the 


metal by 


attempts being directed 


problem of obtaining clean 


the use of deoxidizing agents, or fluxes 
Magnesium was first tried, 
test 10.5 


aluminum bronze, 0.5 per cent of mag 


as follows: 


and to two pieces of the 


nesium was added. The dross rose to 


the surface more easily and two clean 
castings were obtained, which gave an 
ultimate stress of 25 to 27 tons per 


square inch, but had no extension, so 
the alloy was too brittle for use, the 


1 


fracture being similar to the 11.5 per 
cent aluminum bronz The 10 per 
cent alloy was next tried with the 
same addition of magnesium. The 


castings were quite clean and broke ai 
2? 


an ultimate stress of 22 tons, with an 


Two castings of the 10.5 per cent ate of soda, in the hope that the alu- 
bronze were next made but were found mina would slag off as sodium alumin- 
unsound, but the faults did not appear ate and clear the dross from the metal. 
to be due to draws, but to dross which. This hope was not realized, as the 
had escaped the skim gate and located dross formed the same as if no flux 
on the near side of the barrel. The were used. Carbonate of soda and 

TABLE IV. 
Gage pressure at Maximum pressure 
which the valve to which the casting 

Alloy Aluminum, joint began to leak, was subjected. 

No. per cent tons per square inch. tons per square inch. Remarks. 
14A 10 4.( 18.0 Sound casting. 
14 B, C, & D* 10 Spongy casting 
14E l pene Spongy casting 
14F 10 2 15.0 Sound casting. 
14G ).( } 18.5 Sound casting. 
14H ( 12 15.0 Sound casting. 
14] 13 15.0 Sound casting 
14k 13 15.0 Sound casting 
i412 10 12 15.0 Sound casting. 

*These alloys ¢ uined manganese i roportions varying between 0.2 and 0.5 per cent. 
base plate was then removed and the borax was then tried with the same 
barrel and lug only cast, machined alloy. This resulted in a more fluid 
specimens being shown in Fig. 7. The slag, but the formation of dross pro- 
bronze was the 10.5 alloy and five ‘ ceeded as usual. Manganese was then 
castings were made, but only onestood tried with the 10.5 alloy. This was 
the high pressure hydraulic'test of 15 also ineffective, as the casting leaked 
“tons, although not entirely free from at 1.5 tons pressure. A copper-tin-alu- 
dross, which was present in all the minum bronze of the following compo- 


sition was then tried: Copper, 88 per 
cent; tin, 6 per cent, and aluminum, 6 
per cent. The alloy poured much bet- 
ter and the casting appeared clean, but 
after machining apparently perfectly 
sound, failed completely under the water 
test. 
Cause of Drossy Castings. 

In spite of the fact that the experi- 
ments just recorded all failed to give 
satisfactory 


of 


castings, they were pro- 
to 
dross finished 
This be 
condensed into the following summary: 
The 
viscous in the liquid state even at the 
highest 


ductive valuable information 
the 


information 


as 


how the gets into 


castings. 


may 


pure aluminum bronzes are very 


temperatures. They pour thick 


and sluggish. This sluggishness is not 


directly due to the metal itself, but to 
that 
invariably 


of alumina, is, 


aluminum, 


a tenacious film 


oxide of which 
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covers the surface of the alloy. This 
can be demonstrated by giving a cruci- 
ble full of the alloy a rotary move- 
ment with a stirrer and noting the sur- 
face. It will be seen that the surface 
film quietly comes to rest while the 
metal immediately below is still mov- 
ing rapidly. Accordingly it may be 
concluded—and it is a deduction which 
the authors’ later work supports—that 
the liquid metal does not offer any 
unusual resistance to the natural tend- 
ency of the dross to rise to the sur- 
face. Consequently, all cases, 
particular care was taken to have the 
metal perfectly clean .before pouring; 
the authors were convinced that the 
dross was in some way formed inside 
the mold. 

By using a large riser on the lug, it 
possible to see the metal enter 
and gradually fill the mold. The metal 
entering the mold through the well at 
the bottom of the gate was quite clean. 
On this skin of 
formed at once. If, as in the authors’ 





as in 


was 
metal a alumina 


earlier experiments, the metal enters 
quickly, ripples or waves are formed 


‘which break through this skin and ex- 


metal, 
The 


process 


pose fresh surfaces of clean 
which are immediately oxidized. 
recurrence of this 
causes the formation of a large amount 
of This not carried out of 
the mold through the riser. The mo- 
ment it comes in contact with the 
of the mold it sticks. This is 
why it is present in the castings, and 
particularly in the upper part. Thus, 
any factor which produces ripples or 
kind of agitation the 
metal, causes a much larger surface to 


perpetual 


dross. is 


sides 


any other of 


be exposed, and so more alumina is 
This skin of alumina is tena- 
and very refractory. Conse- 
when two or ripples 
overlap, the skin prevents the metal 
from uniting. This explains why such 
a large amount of dross forms when 
aluminum bronzes are stirred. 


formed. 
cious 


quently, more 


Pouring Aluminum Bronzes. 


It follows from the foregoing that 
the aluminum bronzes should be poured 
as quietly as possible, and every care 
should be taken to prevent the metal 
being agitated after it has entered the 
mold. All subsequent casts of these 
bronzes have been made in accordance 
with these principles, and all difficul- 
ties caused by dross have disappeared. 
With care and a little practice, cast- 
ings can be made with regularity that 
are absolutely free from dross, if the 
following precautions are adopted: 


(1) The metal should be poured very 
slowly. 

(2) The gate should be so arranged 
that the metal enters the mold at the 
lowest possible point. Broadly speak- 
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ing, any form of gate will do, but the 
authors’ conclusion is that it is de- 
cidedly advantageous to provide a sort 
of well at the bottom, and use rather 
a narrow opening, as shown in Fig. 3. 

(3) In the case of green sand molds, 
wet sand must be guarded against, par- 
ticularly in the lower parts of the 
mold where the metal rests on the 
sand. If a rather close sand is used 
it is far safer to dry the surface of the 
lower part of the mold. 


Under these conditions the metal en- 
ters the mold quietly. As it spreads 
the skin of alumina is stretched and 
broken, and fresh alumina is formed 
until, as in the castings under consid- 
eration, the full length of the barrel is 
occupied. As the metal rises, this 
skin is not broken, but is pushed up 
until it reaches the upper surface of 
the mold. After this the metal mounts 
the riser, pushing the skin until the 
riser is filled. The final result is a 
casting with a thin and approximately 
uniform skin of alumina containing 
perfectly clean metal inside. 


Casting Hydraulic Valve Blocks. 


Adopting the above precautions, the 
authors cast four valve blocks with the 
10.5 per cent bronze and seven with 
the 10 per cent bronze. These were, 
without exception, free from dross. 
Two machined specimens, 14-A and 
14-B, ready for testing, are shown in 
Fig. 7. Table IV summarizes the re- 
sults of the tests. 

Seven of the 11 castings were satis- 
factory. They did not stretch until 
pressures of from 12 to 14 tons had 
been reached. All of these were tested 
up to 15 tons and two of them up to 
18 tons. Owing to the ductility of 
these bronzes the labor involved in 
fracturing them under this test would 
have been excessive. It was not at- 
tempted, particularly as the authors 
had reason for thinking that the pump 
was likely to fail first. The tests given 
are quite sufficient to demonstrate the 
capabilities of the bronzes, and are 
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severer than are likely to be realized 
in practice. 

Three of the four bronzes. which 
failed contained (intentionally) small 
amounts of manganese, the object be- 
ing to see whether the radial slits that 
are sometimes found in the riser and 
lug could be prevented. These cast- 
ings were all spongy, and two of them 
were piped in the lug. Manganese 
really accentuates this difficulty in- 
stead of removing it. 

In this type of casting the best re- 
sults were obtained with the 10 per 
cent bronze, whereas the original cyl- 
inders could be satisfactorily cast in 
the 11 per cent bronze. 

Microscopical examination has shown 
that the structural constituents of a 
given aluminum bronze are similar, no 
matter whether the casting is large or 
small within the limits examined by 
the authors. The structures of the 
large castings are naturally somewhat 
coarser, but not very markedly so. 
They appear, however, just as homo- 
geneous as the small castings. This is 
a most important property of these 
bronzes. 


Other Valve Block Experiments. 


Further experiments were directed 
to casting the valve block entire, with 
the base plate attached, and the method 
adopted is shown in Fig. 3, which is a 
complete casting weighing 26 pounds 
and when machined, ready for testing 
as in Fig. 8, it weighs 14 pounds. Vari- 
ous experiments were made with 10 
per cent aluminum bronzes and later 
with 9.75 and 9.5 per cent of aluminum. 
Most of the tests were satisfactory, 
but trouble was experienced with pin- 
holes in the lug, which was finally de- 
termined to be due to variations in 
the time required for the alloy to melt, 
as more gas was dissolved when new 
metal was made as the time of melt- 
ing was extended. The trouble can be 
minimized by stirring and clearing the 
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melt of dross and allowing it to cool 
down in the crucible to the lowest 
temperature at which it is safe to cast, 
namely 1,100 degrees Cent. (2,012 Fahr.). 
When these precautions were adopted an 
average of four good castings were 
obtained out of a possible six. To 
settle the point whether after being 
exposed to high pressure steam the 
bronzes would detoriate, two high 
pressure steam valves were cast of the 
10.5 bronze and satisfactory castings 
were obtained. Fig. 9 shows the mold 
with core in position and Fig. 1 the 
casting and gate, no riser being used. 
The walls of the castings were 0.25 
inch in thickness and the valves with- 
stood a hydraulic test of 1.5 tons, with- 
out deformation or leak. Another 
was tested at a steam pressure of 180 
pounds per square inch and held satis- 
factory. 


Conclusions. 


The results of the tests may be sum 


marized as follows: Non-ferrous hy- 


draulic castings can be produced capa- 
ble of withstanding pressures varying 
from 14 to 20 tons, which will hold 
gas pressure of 2,000 to 3,000 atmos- 
pheres at ordinary temperature. These 
results were obtained with a pure alu 
minum bronze containing from 9 to 
11 per cent of aluminum, according 
to the size and shape of the casting, 
the higher percentage being suitable 
for smaller castings. The precautions 
found essential were that the alloy 
must be poured slowly and at a tem- 
perature not more than 50 to 80 de- 
grees Cent. above the point at which 
freezing begins. The metal should 
enter the mold at the lowest possible 
point, dropping into a well and enter- 
ing the mold through a narrow open- 
ing. The sand must not be too damp 
and it is advisable to dry the lower 
part of the mold where the metal rests 
upon it, and the use of large risers 


is essential to overcome _ shrinkage. 
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XYGEN is a most important 
O agent in the reduction of copper 

from its ores, as it not only 
generates the heat necessary to smelt 
them, by its union with carbon, but it 
also removes the impurities with which 
the copper is contaminated when it is 
first obtained from the ore. These 
impurities comprise silicon, iron, sul- 
phur, antimony, bismuth, arsenic, etc., 
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ons in Chemistry 


By CHARLES VICKERS 
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and they are removed by oxidation, 
which is accomplished by melting the 
crude metal in a refining furnace, and 
allowing the air to play upon its un- 
covered surface. This oxidizes the 
copper and this copper oxide is stirred 
into the metal and the oxygen having 
a greater affinity for the impurities 
than for the copper, leaves the latter 
and unites with the former to form 





a slag, which rises to the surface and 
is periodically skimmed off, carrying 
away a portion of the impurities at 
each skimming. Thus, by alternating 
these operations at intervals, in the 
course of time all the impurities are 
removed, at which stage the copper 
is badly oxidized, because only a small 
portion of the oxygen stirred in has 
combined with the foreign matter, the 








greater part having remained with the 
copper and has to be removed before 


the metal is of any value for casting 
or other purposes. 
Poling. 
This is a comparatively simple proc 
ess and is known as poling. After 


this operation the copper is run into 
marketable ingots. 
the smelted 
refined and the pure metal produced 


This 


means permanent, as the copper, when 


Thus, by means 


of oxygen, ores are and 


condition, however, is by no 
heated, is ever ready to absorb oxy- 
and this 
when melting it in 


gen for reason it is neces 


sary the foundry 
to keep its surface covered with char 
coal or glass, or some substance which 
will protect it from the air. 

Water is another substance quite as 
air, and which at 


prevalent as one 


time was believed to be an element, 
but is now known to be composed of 
oxygen and another gas known as 
hydrogen, in the proportions of two 
parts of the latter to one part of the 
former. It is difficult to 
arate water into its two 


gases, oxygen and hydrogen, and so 


very sep 


constituent 
far no means has been devised to ac- 
complish this cheaply, otherwise, wa 


ter could be burned instead of fuel, 
as the union of these two gases pro- 
duces Wa 
ter can be decomposed by electricity 
and this used to obtain 


oxygen and hydrogen for use in the 


a very high temperature. 


process is 
oxy-hydrogen blowpipe. Various met 
als also decompose water, such as so 
These 
such a strong affinity for oxygen that 


dium and potassium. possess 
when thrown into water they decom 
pose it, liberating the hydrogen, while 
the sodium or potassium unites with 
dissolved in the 


the oxygen and is 


water. 

Hydrogen. 
the lightest substanc 
known and is a transparent, colorless, 


Hydrogen is 


tasteless gas, which is not poisonous, 


although it will not support life. It 
is very dangerous when mixed with 
air or oxygen, as it then becomes a 
powerful explosive. As a gas it is 
only used in the foundry in a limited 
way in the oxy-hydrogen blow-pipe, 
which is used for cutting and welding 
metals. Hydrogen forms a part, how 
ever, of all gaseous fuels, natural gas 
containing about 22 per cent of its 
volume, while artificial gases contain 


from 8 to 48 per cent in volume. It 


is very combustible, develops an in 


tense heat, and when it is burned ei 
ther in a pure state or in combination 
the 


combustion is always water, which at 


with other materials, product of 


ject is 
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the 


high the flame 
passes away as steam, but can be col- 
lected by condensation if a cold 
introduced the flame. 


When gases high in hydrogen, such 


temperature of 


ob- 
into 


as water gas, are used in metallurgic- 
al operations, condensation of the wa- 
ter may be a source of annoyance if 
the products of combustion are cooled 
too much before passing to the stack, 
particularly if the latter is of iron, be- 
the steam is then condensed in 
stack and the water, being pure, 


cause 
the 
exerts a powerful corrosive effect on 
the iron may at the 
bottom in considerable quantity. 


and also collect 
Oxy-Hydrogen Blowpipe. 


The gas for the oxy-hydrogen blow- 
pipe is stored in two gas holders, one 
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containing hydrogen and the other 
oxygen, and the two gases are car- 
ried by tubing to a burner, so :con- 


structed that the tube that carries the 
oxygen passes through the center of 
the hydrogen tube. 
the 
the 
regulated that the flame of the burn- 
ing hydrogen is reduced to the size of 


When using the 


blowpipe, hydrogen is_ ignited, 


after which oxygen supply is so 


a fine pencil. This gives a flame of 
intense heat, the applications of which 
are well known. In the oxy-acetylene 
blowpipe, the hydrogen is replaced by 
acetylene gas, but the oxygen is just 
the 
When 


as essential to 
the 


one 
the 


process as to 


other. flame is used 


to cut metals a jet of oxygen is made 
to play on the metal as it is heated 
and the temperature at that point be- 
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ing very high, the metal is oxidized 
and converted into a slag which drips 
away. In this way the metal is cut 
the same as when a saw is used. 
The atmosphere is principally com- 
posed of two gases, and ni- 
trogen, the latter element being in the 
proportion of 4 parts to 1 of oxygen. 
It is a colorless, tasteless and odorless 
gas and as it exists in the air is re- 
markably inert and_ indifferent 
seems to dilute the oxygen. 
Owing to the large amount of nitro- 
gen in the atmosphere much higher 
temperature can be generated by us- 
ing oxygen than by air, as in the lat- 
ter case the nitrogen passes through 
the flame unchanged and absorbs heat, 
which it carries off without giving 
return. Therefore, the 
same intensity of heat cannot be ob- 
tained from an air-blown flame as 
from one fed with undiluted oxygen. 
Nitrogen, in all probability, is ab- 
sorbed by, and weakens copper, be- 
cause when it is removed by titanium 
and the metal is alloyed with 10 per 
cent of’ tin and the bronze is then 
deoxidized, the resulting alloy is much 
stronger than a similar alloy from 
which the oxygen only is removed. 


oxygen 


and 
simply 


anything in 





A Handy Pair of 

Crucible Tongs 

HEN pulling out a pot of melted 

brass from a solid fuel furnace, 

the crucible usually has first to 
pe raised so that the tongs can be ad- 
justed sufficiently far down the sides 
to obtain a hold that will not slip. It 
is quite often difficult to get the first 
hold on the crucible, especially if the 
coke is solid and cannot be punched 
When these conditions prevail, 
which is not a rare occurrence, the 
best that can be done is to poke down 
or pick out the coke on two sides of 
the pot, so that the tongs can get a 
grip that will hold long enough for 
the pot to be worked up a couple of 
that a new and _ better 
hold can be obtained. As the opera- 
tion of raising is very hard on the 
regular crucible tongs it is a good 
idea to provide an extra pair for the 
purpose and one foundry, when the 
prevailing sizes of pots were Nos. 35 
and 50, designed the tongs herewith 
illustrated, which were found so handy 
in raising pots as to be considered in- 
dispensable. No attempt is ever made 
to place a ring over the handles, in 
fact that is neither possible nor nec- 
essary, as they are separated so widely 
when a pot is gripped, that they can- 
not be brought together, but extend 
out, furnishing a most excellent hold 
to lift by. 


down. 


inches, so 
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The Production of Copper-Alloy Castings 
by the Lost Wax Process 


BY CLIFF M. BLEYER* 






JRING the past few years, 
there has been a rapid increase 
in the demand for die cast- 
ings, which are now not only 
economically manufactured, but 
also eliminate the subsequent 
machining expense. It seems, 
however, that some of these 
castings could be made by the so-called lost wax 
method at even a lower cost. The manufacture 
of castings by the wax process is not extensive- 
ly practiced in this country, except occasionally 
for the manufacture of jewelry and for the 
casting of small bronze figures. On the other 


*General manager, Hawley Down Draft Furnace Co., Chicago. 
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hand, in France and Italy, castings weighing 
2,000 pounds and upwards, are successfully 
produced by this process, and in the majority 
of foundries in southern Italy, the wax method 
is followed almost exclusively. While the man- 
ufacture of ornamental castings by this method 
has always been more or less discussed by foun- 
drymen in this country, little has been done to- 
ward the perfection of this unique process by 
American foundrymen. Wonderful results have 
been obtained in European foundries, where the 
wax process is followed, and for a large variety 
of work it could be carried on to advantage in 
this country. 


Fic. 1—MetHop oF APPLYING THE PLASTER OF PARIS TO THE MASTER MODEL 
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THE LOST WAX PROCESS. 
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In describing this process, a difficult model 
will be followed through the successive stages 
of molding and casting. If made by any other 
method, it would require a large amount of 
false core work and even then the casting could 
only be produced with great difficulty. On the 
other hand, by the employment of the wax proc- 
ess, it resolves itself into a simple piece of work. 
There are, of course, a number of French 
molders in this country highly skilled in 
sand molding, who produce castings that. in 
some instances, are quite extraordinary, but 
when the model is of large size, French molding 


THE Wax 
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cannot be successfully employed and by use of 


false cores, the manufacturing cost in sand 
greatly exceeds that of the wax process. The 


figure that is to be reproduced, shown in Fig. 1, 
is called the master model, and may either be a 
bronze casting or may be made of plaster of 
paris, having been reproduced from the sculp- 
tor’s clay model or from the patternmaker’s first 
pattern. 

The first operation consists of 
outside section of the mold 
is placed upon a 


making the 
lhe master model 


table, or work bench, by the 








5 





molder, in whose department the outside plaster 
molds are made. Beginning at the base of the 
figure, the molder applies a small amount of 
plaster of paris to the model, which he permits 
to harden. As soon as the plaster has become 
sufficiently hard, it is rapped with a small stick, 
or rubber hammer, and is removed from the 
figure. The sides, with the exception of the 
one in contact with the table and the other in 
contact with the model, are squared with a 
sharp knife. This operation is clearly illustrat- 
ed in Fig. 1, and three plaster sections of the 
parts of the outside mold are shown in the 





REPRODUCTION, SHOWING THE WAX FINS CONSIDERABLY ENLARGED 


foreground. With a sharp knife, or some other 
tool, grooves are cut into the squared sides of 
the plaster section, thus permitting the next 
piece applied to the model to dovetail into the 
preceding section. The second plaster section 
is then squared and finished in a manner similar 
to the first, and this is continued until the entire 
outside of the mold has been completed. As 
the work progresses, the subsequent sections of 
plaster, when necessary, are permitted to extend 
over and cover the former pieces in such a 
manner that the final exterior application of 
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plaster will firmly hold in position all of the 
small sections, which have been previopisly ap- 
plied to the model. 

Naturally, the most skilled workmen will 
divide the outside mold into as few pieces as 
possible, so as to save time in subsequently 
assembling the mold, When not in use, the 
plaster sections of each mold are carefully 
stored. The mold is also numbered and a card 
record, with the photograph of the casting 
which the mold produces, is carefully kept. 
The foundry, with which I was connected in 
Naples, had over 8,000 molds of this kind in 
stock, any of which could be immediately lo- 
cated, and the simplicity and ease, with which 


Fic. 3—METHOD OF REMOVING THE WAX FINS AND 


the plaster sections could be kept together, was 
such that no trouble was ever experienced from 
lost parts, which is one of the difficulties fre- 
quently encountered in foundries generally, 
where loose pattern pieces and core boxes fre- 
quently cannot be located when needed most. 
The next operation consists of forming the 
wax model. The piece mold is taken to the 
wax casting department, where it is carefull: 
assembled, after the original model has _ been 
removed. One of these piece molds assembled 
is shown in Fig. 4, the sections of plaster usual- 
ly being held together by a strap or coils of 
rope, not shown in this illustration, that the 
form of the mold can more clearly be seen. 








What is known as virgin wax is used and is 
melted in small cauldrons, Fig. 7. The wax is 
melted to an extremely liquid condition and is 
poured into the mold, as illustrated in Fig. 4. 
The mold is completely filled to the brim. The 
wax first hardens on the sides, where it comes 
in contact with the plaster, and when it has 
hardened to a depth of 1/16 or 1/8 inch, or 
any thickness of casting desired, the mold is 
turned over and the still liquid wax on the 
inside is permitted: to drain back into the caul- 
dron. Only a thin shell of wax, which has 
become hard, then remains in the mold and 
forms the inner lining of the plaster of paris 
mold. After permitting the wax to cool, the 


RETOUCHING THE WAX REPRODUCTION 


outside plaster mold is taken apart in sections, 
leaving an exact reproduction in wax of the 
original master model, shown in Fig. 1. Furth- 
ermore, it will be found that the wax has cooled 
uniformly throughout the entire mold, thus in- 
suring practically the wax thickness 
throughout the figure. After a number of wax 
reproductions have been made in this manner, 
the piece mold is returned to the storage room 
and the wax models are sent to the finishing 
room. As the wax will not adhere to the plas- 
ter mold, the latter will, perhaps, be found in a 
much cleaner and better condition than before 
it was used. 


Same 


In most foundries, where this process is fol- 
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lowed, several sizes of cauldrons are provided 
so that the proper quantity of wax may be 
melted for each model, if they are made one at 
a time. The outside mold is stored with all 
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Fic. 4——PourRING THE WAX INTO THE PLASTER 
oF PARIs MoLp 


of the pieces set together and when brought 
from storage for use, the plaster sections are 
cleaned on the inside with lard oil which hard- 
ens the surface. 

The third operation consists of retouching the 
wax reproduction, which, when removed from 
the plaster of paris mold, will be found to have 
on the outside a number of small fins, produced 
by the partings between the various sections of 
plaster, of which the mold consists. These fins 
are shown in Fig. 2, having been enlarged to 
more clearly outline this operation. When great 
care is exercised in making the first plaster of 
paris mold, the seams or fins, on the wax repro- 
duction, are almost imperceptible and very little, 
if any, labor is required to retouch the wax 
model, which will be found faithfully repro- 
duces every detail of the original figure. If the 
casting is intended to represent a bouquet or 
some similar object for decorative purposes, 
every petal of the flowers and every vein of the 
leaves will be found to be clear and distinct and 
in many cases is more clearly outlined than in 
photographs taken of the objects. 

The seams, or fins, on the wax reproduction 
are next removed, this operation being shown 
in Fig. 3. A small steel tool, similar to a mold- 
er’s slick, is used, which is first warmed over a 
gas jet, shown at the right in this illustration. 
When removing these fins, great care must be 
exercised to prevent the sharp edges of the tool 
from digging into the wax model, on which 
the retoucher also smoothes all rough spots. 
When retouching the wax figure in foundries 
making a specialty of statuary, it is advisable, 
and sometimes that the retoucher 
have the master model constantly before him. 


essential, 
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The retoucher must, furthermore, be sufficiently 
skilled to correct any defects in the wax repro- 
duction. These might be due to some error or 
carelessness on the part of the workman, who 
made the first plaster mold. In Italy, retouch- 
ing these wax models is considered among the 
artistic professions and in many instances, gen- 
eration after generation of one family will make 
a specialty of this line of work. If the casting, 
for which the wax reproduction is to be used, 
is very large, very little retouching is done, 
other than a general smoothing down of the 
surface, where the fins or seams were removed, 
and only in a general way is the wax model 
retouched. When the wax model, however, is 
very small, or when the large model contains 
many intricate parts, the details can be faithfully 
retouched in wax and this is always done before 
casting, thus eliminating a large amount of sub- 
sequent chasing or finishing. If sufficient at- 
tention is given to the retouching of the wax 
reproduction, castings can be made of a suf- 
ficient smoothness and with the details so faith- 
fully reproduced, that they can be taken directly 
to the polishing room without previous chasing 
or finishing. 

After the wax figure has been retouched, it 
is taken to the molding department. It is the 
duty of the molder to grind up ordinary fire 
brick, which is mixed with plaster of paris to 
the proper consistency for the mold and the 
core. This material is applied to both the inside 
and outside of the wax reproduction, as shown 
in Fig. 5. In this illustration the mold has been 
partially cut away to disclose the wax figure, 
which has been rolled over and is molded bot- 
tom side up. The wax model, it will be noted, 


is entirely enclosed in the composition fire brick 





ic. 5—TuHe Composition Fire BRICK AND 
PLASTER OF Paris MoLp, SHOWING THE 
NAILS FOR SUPPORTING THE CORE AND 

THE Wax PENCILS, WuHicH LEAVE 


OPENINGS THROUGH WHICH THE WAx 
FROM THE Mopet Is CARRIED OFF 
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and plaster of paris mold. The mixture should 
be sufficiently liquid to fill up all of the details 
of the wax model and yet not too much water 
should be used to delay the drying out of the 
mortar. Nails, or pieces of wire, are forced 
through the wax model, being placed at neces- 
sary intervals all over the entire figure. After 
nailing the figure, the mixture of plaster of 
paris and fire brick is cast around the wax 
model, as well as on the inside to make the core, 
the nails supporting the core, thus preventing 
it from sinking when the wax is melted out of 
the mold. Small pieces of wax, approximately 
1/8 inch in diameter, or larger, depending upon 
the size of the casting, are attached to the wax 
figure before the plaster of paris mixture is 
poured around the model, as shown at 4, Fig. 
5. When the wax is melted out of the mold, 
these wax pencils likewise melt and leave open- 
ings, through which the wax flows out of the 
mold. The wax pencils are rolled by hand and 
can be adjusted to any part of the figure. It 
will be noted that no vents are provided for, as 
they are unnecessary in small castings, which 
will later be explained in detail. 

The mold is placed in a crudely-constructed 
oven, or rather the oven is built around the 
mold and morg or less conforms to it in form 
and size. A slow fire is built under the mold, 
which is heated until the wax runs out of the 
ducts in the base made by the wax pencils pre- 
viously referred to, and shown in Fig. 5. One 
of these ovens is illustrated in Fig. 8, and it 
will be noted that it is a loosely constructed 
affair, the mold usually being supported by iron 
bars. No mortar is used and the brick can be 
subsequently used for other molds. When the 
mold becomes hot, the wax runs out of the 
ducts left by the melting of the wax pencils, and 
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Fic. 6—TuHE FINISHED MOLD, 


SPRUE AND RISER IN 


SHOWING 
POSITION 


THE 


when all of the wax has run out of the mold, 
it is removed from the oven and the openings 
left by the wax pencils are closed with a mix- 
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ture of plaster of paris and ground fire brick. 
Fresh mortar is also applied to the opening on 
the base of the mold, and as this last applica- 
tion does not adhere to the original mold as 


Fic. 7—THE CAULDRON, IN WHICH THE WAX 
1s MELTED 


firmly as the mortar which has been baked, it is 
sufficiently porous to permit of the escape of the 
generated gases, thus obviating the necessity of 
providing other vents. The nails, previously 
referred to, are, of course, left in the mold, 
separating the core from the outer part of the 
mold, and the space between gives the exact 
thickness of the casting. 

The mold is now ready for its final prepara- 
tion before casting the metal. Depending upon 
the size and shape of the mold, the sprue with 
one or two, Or as many risers as are necessary, 
is placed on the base of the mold in such a 
manner that the metal may be poured into and 
rise from the space between the two walls, from 
which the wax was melted. Frequently the 
sprue and risers are arranged before the wax is 
melted out, but this depends largely upon the 
shape and size of the casting. The finished 
mold, with sprue and riser in place, is illus- 
trated in Fig. 6. The amount of handling and 
jarring these molds will withstand without in- 
jury will prove a surprise to many foundrymen 
and they can be carried about and set in any 
desirable place for casting, without injury. 
Many different methods of setting the molds in 
position for casting are practiced. The most 
convenient and the one most generally prac- 
ticed, consists of burying the mold in the foun- 
dry floor and covering it entirely up to the 
sprue and risers. This is usually done regard- 
less of the size of the mold, although on very 
small work a number of molds are sometimes 
placed in a box, or the wax reproductions are 
placed in series and molded in this way, being 
gated in a manner similar to that practiced in 
this country when gating a number of small 
castings. 
may contain a number of different castings. 














When this is done, the entire mold 
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After the mold has been well embedded in the 
floor, it is ready to receive the metal. Occa- 
sionally, it will be found that the addition of 
another riser is not sufficient to insure clean 
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Fic. 8—THe Oven, IN WuicH LARGE MOoLps 


ARE HEATED 
castings, and it may be found necessary to gate 
off in the usual manner to obtain a more uni- 
form distribution of metal. This would be done, 
of course, before the core and outer part of the 
mold have been made. In Fig. 9 is shown the 
mold embedded in the foundry floor with the 
sprue and riser in place. To illustrate this last 
operation, the casting of a large mold will be 
described, which requires the contents of sev- 
eral crucibles. A trough is built directly over 
the sprue. The trough is usually a wooden 
structure, strapped with iron bands or rein- 
forced in some other way, so that it will hold 
the weight of the metal. It is lined with fire clay 
or fire brick and in an opening in the bottom of 
the trough a key brick is placed. After the trough 
has been heated with a wood fire, the key brick 
is inserted, the joints being luted with fire clay. 
The metal is then poured into the trough, stirred 
and additions are made, as may be found neces- 
sary. When tapping the metal from the trough, 
the key brick is withdrawn slowly by a pair of 
tongs, to prevent the metal from entering the 
mold with a rush. When making a very large 
casting, frequently the contents of as many as 
20 or 30 crucibles are emptied into the trough. 
Smaller work, however, is cast directly from 
the ladle or from the pot. If the casting is 
large, it is not removed from the mold until the 
following day. 

The day after the mold has been cast, it is 
dug out of the foundry floor and it will be 
found that the mortar has become quite brittle 
and can be readily removed. 


The casting will 
be found to be 


exceedingly smooth, much 


smoother in fact than the surface of a casting 








that has been tumbled and pickeled. The cast- 
ing is then taken to the finishing department 
where the nails are chipped off. If the castings 
are intended for other than ornamental work, 
copper nails can be used if desired. From this 
point the process is similar to that employed in 
ordinary foundries, with the exception that a 
large amount of the finishing generally neces- 
sary, has been obviated, owing to the fact that 
this process permits of the faithful reproduction 
of practically all of the details. The chasing 
and finishing of highly ornamental castings 
made by this process is easily reduced from 70 
to 80 per cent. Furthermore, the casting losses 
are very low, a bad casting being the exception 
in shops where the wax method is employed. 

While at first this process of making castings 
seems complicated, yet, it could be adopted ad- 
vantageously in foundries making a specialty of 
ornamental work. The equipment necessary is 
small when compared with that required in the 
ordinary foundry. 

In Naples, Italy, we made castings by this 
process, varying in size from 5 ounces to 5,000 
pounds, without the use of flasks. We experi- 
enced no difficulty in obtaining good, sound 
castings and in addition, effected a large saving 
in the usual cost of finishing. The success at- 
tained in foundries in southern Italy is really 
astonishing when the antiquated methods fol- 
lowed are considered. For many castings this 


process will be found to give, not only superior 
results, but will effect economies that cannot 
be attained by the most modern molding and 
casting processes in use today and the fact that 
the cost of finishing is so greatly reduced should 
be an incentive to many foundrymen to give this 
wax process a trial. 





-METHOD OF 


Fic. 9 CASTING A LARGE MOoLp 
WITH A TROUGH IN POSITION OVER THE 
SPRUE, INTO WHICH THE METAL FROM 
A NUMBER OF CRUCIBLES IS POURED 
BEFORE CASTING THE MOLD 
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Bronze Bearings 











We 
bearings to make for large pumping en- 
They 


pounds each, and must be made of the 


have a number of heavy bronze 


gines. will weigh several hundred 
best alloy obtainable. We would esteein 
favor if you could furnish us a 
formula. We like 
to have your opinion as to the best place 
the 
The 
bearings are cast in one piece and are 
cored out, being split inthe machine shop. 


it a 


suitable would also 


to gate them, and how to locate 


risers to prevent shrinkage on top. 


An alloy that has been extensively used 
for this purpose and has always given 


satisfaction is as follows: Copper, 85 
pounds; tin, 13 pounds, and zinc, 2 
pounds; another, slightly harder, con- 


tains copper, 84 pounds; tin, 14 pounds, 
Either, these 
formulas will be found suitable for these 


bearings, 


and zinc, 2 pounds. of 


as not 
and 
stand a lot of rough usage. It 

that lead is 
formulas, but a small 
be added to facilitate 
While the anti-friction qualities of these 
be the 
leaded alloys, they possess more rigidity 
withstand much usage 
without breaking and are, consequently, 


they are easily 


broken will consequently with- 
will 
noted contained 


be no 


in these amount 
can machining. 


metals may inferior to highly 


and. will rough 
generally used for the bearings of large 
engines. In regard to the position of 
the gate, opinions differ, as a gate can 
be located at almost any point, produc 
ing good castings with some grades of 
molding sand. With poor grades of sand 
difficulty will be experienced from scab- 
The 


however, is 


bing, etc., no matter where gated. 
best of the 
undoubtedly at the 
on two flanges. This is easily accom- 
plished by ramming a 


location gate, 


bottom, preferably 


short gate stick 


in the drag leading from the joint of 
the mold to its deepest point, and when 
the ramming has proceeded that far, the 


sand is leveled and slicked and the gate 


cut to connect the short sprue to the 
lowest parts of the casting. This gate 
is then covered with flat cores and the 
ramming proceeded with, until the drag 
is completed. The short gate stick can 
be left in the drag, while the cope is 
rammed to keep sand out. The part of 
the sprue that runs through the cope 


can be set off from that in the 


drag and 
connected to it by a channel, thus break 
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Brass Foundry Difficulties 
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SOLVED BY EXPERTS 


the fall of the metal. If a feeder 
is located on one core print and is built 


Ing 


up higher than the sprue, shrinkage on 
the back can be prevented by feeding in 
hot metal after the casting is poured. 
It will also be found advisable to shake 
the castings red hot and to 

off the bronze seepage 
with files or a spade, as well as to pro- 


out while 


clean fins and 
tect the mold from penetration as much 
as possible by coating and slicking with 
plumbago. 


Aluminum 
for Carburetors 


We have an order for aluminum car- 
engines and 


would like to know the best mixture for 


buretors for automobile 


such work. 

A suitable alloy can be selected from 
Pure aluminum, 
94 pounds; copper, 6 pounds. First melt 
and then gradually add the 


the following mixtures: 


the copper 


or melt about one-third of 


the aluminum, bring to a bright red heat 


aluminum, 


and add the copper in the form of thin 
adding 
Other 
(2) Aluminum, 85 pounds; 
90 
tin, 5 


wire afterward 


of 


sheet or 
the 
alloys are: 


scrap, 


balance the aluminum. 


zinc, 15 pounds (3) Aluminum, 


pounds; copper, 5 pounds, and 


pounds. 


Tensile Strength and 
Elongation 


We would like a formula for a bronze, 
both hard and tough. We desire a mix- 
that both 
high stensile strength with a maximum 


ture for a metal combines 
elongation. 


As 


posite properties, it is difficult to obtain 


these are two diameterically op- 
them both in the same metal or alloy, 
and when a metal is hard and of high 


tensile strength, it is also comparatively 


brittle, hardness and brittleness being 
usually associated, as is also ductility 
and softness. Therefore, a metal pos- 


sessing high elongation may be expected 
to be soft, and when both qualities are 
desired, some compromise must be made 
in both 


ganese 


directions. Thus, a hard man- 


bronze may possess a_ tensile 


strength of 78,000 pounds per square 


cast in sand, with 


20 


inch an elongation 


of only per cent, or less, while a 


eer | 
Sa 
SS 








softer bronze may have only an ultimate 


of 60,000 
inch, with 45 per cent elongation. 

It is thus apparent, that as the ductil- 
ity of the metal is increased, the strength 


strength pounds per square 


is decreased, and vice versa. Therefore, 
tin is the 
bronze, the more it is increased beyond 
the the 
metal becomes, until at last a condition 
of great and 
reached, 


as hardening element in 


a certain point, less ductile 


hardness brittleness is 


as in the case of speculum 
metal, and in a more modified form in 
bell metal. however, is a 
condition that is often misundestood, as 
the most difficult metals to tool are 
always the hardest, but quite the con- 
Thus, cast iron is harder than 
manganese steel, but the 
comparably more difficulty to machine. 
Copper, lead and 
very difficult metals to work, as_ they 
cling to the tools and clog the grinding 
wheels. This is also of ductile 
copper and tin alloys that contain 
lead, and it frequently happens that the 
hardness of complained 


of by those who machine them, when, 


Hardness, 
not 


trary. 


latter is in- 


pure aluminum are 


true 
no 
such metals is 


in reality, it is their ductility or ability 


to resist abrasion that is the cause of 
the difficulty. 
The following alloys are suggested: 


(1) Copper, 86 per cent; tin, 10 per 
cent; phosphor-tin, 2 per cent, and zinc, 
2 per cent. (2) Copper, 83 per cent; 
phosphor-copper (15 per 
manganese-copper (30 per cent), 


per cent), 2 
cent; 
1 per cent; tin, 10 per cent, and zinc, 
4 per cent. 


Pitted Castings 


We are using ingot brass and experi- 
ence considerable trouble in making brass 
rail fittings which develop small holes 
in the cope side when polished. The 


metal has to be poured hot, as the cast- 


ings are not over 3-16-ch in thickness 


We melt 
naca and 


with coke in an ordinary fur- 
We keep 


the metal covered with charcoal through- 


use No. crucibles. 


out the melting process. Kindly let us 
know what causes our trouble and in 
what way it can be remedied. We also 
make a la number of bronze tablets 
and would e to know a good mixture 
for such castings as well as for bronze 
lamp posts about 3-8-inch thick We 


experience trouble from cutting and scab- 
bing around the gates. 


The probable cause of the trouble with 
the brass fittings is that the sand is too 
close and the steam generated by th 
but is decom 


hot metal cannot escape, 


posed and the gases absorbed, producing 
porosity. You can settle this question 
by using a more open sand, by the fre 
use of a fine vent wire, or by skin-dry 


ing We do 


trouble is caused by oxidized or burned 


the molds. not believe the 
metal, as in that case the porosity would 
be found all 
spective of which side was cast upper- 
most. For this 
will find the use of aluminum very help- 


ful, in the proportions of 2 


around the castings, irre 


class of castings you 
or 3 ounces 
to 100 pounds of brass. If, for any rea- 
son, aluminum cannot be used, try man- 
ganese, commencing with 4 ounces of 30 
per cent manganese-copper for each heat, 
adding just enough to color the castings 
a brownish yellow. 

A formula that can 
for bronze tablets, follows: 


be recommended 
Copper, 8&8 
pounds; tin, 5 pounds; zinc, 5 pounds, 
and lead, 2 90 
pounds; zinc, 7%4 pounds, and tin, 2% 
The 
lamp posts is probably due to the sand, 
to burn it and 
This may be done by 


pounds; or, copper, 


pounds. trouble with the bronze 
and our suggestion is 
use as a facing. 
filling some of the crucibles with sand 
at night and replacing them in the fur- 
naces, adding a small amount of coke. 
In the morning the sand will be burned 
red. This is passed through a fine sieve 
and to every 20 parts add 1 part of 
flour, mix thoroughly and wet with mo- 
Use a facing around the 


wherever scabbing occurred. 


lasses water. 


gates, and 


The application of the torch to the dan- 


ger spots after they have been well 
sprayed with molasses water, will also 
prevent cutting, as skin dried surfaces 
hold much better than green sand for 
such work. 

. . 

Scrap Bearings 

Can you give us any information re- 


the kind of brass that ts 


gener- 
used in making 
mgs? We have 


-onsiderable quantity of such scrap and 


car journal bear- 


) r y 
recently purchasca a 


would like to know if it is suitable for 
the general run of brass machinery cast- 
NGS. 

The quality of the metal in journal 


brasses 1S generally very poor, as they 
all kinds of k 


1 
| 


is borings, light yell 


are made from w-priced 
scrap, such 


old 


that they be sorted into red and 


w scrap, 


copper bottoms, etc., and we advise 


llow, 
used to better ad- 


do this it 


1 


so that they can be 
To 


sary to examine thx 


vantage. will be neces- 


fractures by break- 


ing off lugs from the castings. A com- 


will sl 


several fractures 


parison of 


Ow 
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the difference between the red and yel- 
th 


low metal, the latter being easily detect- 
] 
i 


ed by its yellow color, and this scrap 
should be placed in a separate bin to 

used in small amounts to metal in- 
tended for cheap castings. The red 
brass will be found a little better, but is 
as liable to contain iron as the yellow 
brass. An analysis of a red brass bear- 


ing, recently made, gave copper, 71 per 


cent; lead, 10.2 per cent; zinc, 10.7 per 


cent; tin, 6.09 per cent; iron, 0.4 per 


cent, and antimony, 0.8 per cent. Such 


material cannot be used for machinery 


castings, as the iron will cause shrink 
and 
it will have to be added, as in the case 


holes other difficulties. Therefore 
of the yellow scrap, in small quantities 


to each heat. 


Shrink Holes in 
Aluminum 


trouble from 
holes in aluminum castings, and 
like to 


We 


shrink 


are experiencing 


would know how to overcome 
them. 
Shrink holes in aluminum castings are 


due to many causes, among which may 


be mentioned, ramming the mold too 
hard, the insufficient use of feeders, 
pouring heads too low, improper loca- 


tion of gates, unsuitable allovs of alum- 
inum and, in some cases, pouring too 
hot. Molds for aluminum should be 


rammed as soft as possible, but in floor 
molds, considerable firmness of the sand 
is necessary, otherwise the cope will drop 
out 
of the 
minimum, however, and “drop-outs” pre- 
all 
question 
All 
should be 


when being closed. Hard packing 


sand should be reduced to a 


vented by careful securing of dan- 


ger points. This is merely a 
of skill on the part of the molder. 
the 


feeders, 


heavy parts of castings 
should be 
sufficiently large to remain liquid after 


the heavy part of 


connected to which 
the casting has set. 
Che latter will then be solid at the ex- 
pense of the riser, because, as the cast- 
i the 
metal being still liquid in the riser, will 
seck its lowest level and fill up the de- 


ig shrinks and a forms, 


cavity 


pression in the casting, thus preventing 


a shrink hole. When it is impossible to 


place a riser to feed a lug or heavy 
part, chills can be used at such points 
where shrinkage occurs, and in many 


cases a piece of sheet metal rammed up 


in a mold has saved the casting. Fur- 


thermore, large aluminum castings fre- 


number of chills to 


cast them successfully. 


quently require a 


Some alloys of 
shrink more than 
possibly the 


aluminum others, and 


might be found at 
If, however, you are using 
the 
If you make your 


trouble 
this point. 
trouble 


‘asting aluminum in ingots 


is not in the metal. 
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own alloys you will probably experience 


less trouble in using an alloy of copper 
and aluminum than one containing zinc. 
However, all these alloys, and even pure 
aluminum, are being successfully cast at 
the present time, and we are inclined to 
believe that your difficulty is due more 
to the lack of proper feeding, or to the 
insufficient use of chills at critical points. 


Alkali-Resisting Bronze 


We have been called upon to furnish 
a special bronse which will resist alkali. 
These castings are to be placed in the 
ground. in an alkali region. 

One of the best alloys that could 
be used for this purpose is composed 
of copper and nickel in the follow- 
proportions: Copper, 72.5 per 
cent; nickel, 27 per cent; aluminum, 


ing 


0.5 per cent. It is a silvery white 
alloy and when polished will retain 
jts brightness indefinitely. It will, 


however, be found a difficult metal 
to cast, as well as expensive, if pure 
used. For this reason, 
probably a tin bronze would be pre- 


nickel is 


ferred. The following is recommend- 
ed: Copper, 91 per cent; tin, 5 per 
cent; phosphor-tin, 2 per cent, and 


per cent. As the castings are 
to be buried in the ground, their ex- 
appearance will make little 
difference. We would, therefore, sug- 
gest, if made of bronze, that they 
be coated with asphalt varnish as a 
further protection against the action 
of the alkali. 


lead, 2 


ternal 


Phosphor Bronze 


I have several formulas for making 
phosphor bronze which provide for the 
use of from 3 to 4 pounds of stick 
phosphorus to 100 pounds of metal. 
What ts the best way in which to add 
this? Is it customary to sinc im 
phosphor bronze, and why is it used? 

One of the most practical and sensi- 
ble methods of adding yellow phospho- 
rus to brass was published on page 85 
of the issue of THe Founnry. 
This is the method followed by a firm 


use 


October 


of brass founders located in New Zeal- 
and. We suggest that you follow this 
method, but we consider the maximum 
quantity of phosphorus named as en- 
tirely too great, and would recommend 
that you change this part of your for- 
mula to read from 14 to 2 per cent of 
Zinc is very often used in 
phosphor bronze and the United States 


1 
phosphorus. 


government specifications issued by the 
Steam 
latitude in 


allow 
this respect. 
quantities of phosphor bronze 
are made 


Bureau of Engineering, 
considerable 
Large 
from 


castings scrap metal, 
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phosphorized, which sometimes contain 
a large quantity of zinc. Theoretically 
this is wrong, but in practice it has 
been found that the phosphorus greatly 


improves such metal, especially for 
bearing purposes. Such metal is not 
difficult to cast, providing the proper 


temperature at which to pour is known. 
It is so exceedingly fluid that it re- 
quires some time to cool it to the 
proper temperature after removal from 
it 

the 
metal be- 
Then the 
the mold, 


the furnace. Consequently, is ad- 
visable to set the pot near 


and cool with gates until the 


mold 


gins to freeze on the gate. 


bronze should be rushed into 


otherwise there will be danger of cold 


shuts. If the castings have a _ large 
surface in the cope, and are thick and 
consequently, heavy, better castings 


will be obtained by omitting zinc, as, 
otherwise, they are liable to be smoky. 


Yellow Brass for Steering 
Wheels 


making automobil 
of aluminum, but 
ft 


and we 


the metal is suf- 
ficiently strong for this purpose, 
to 


aluminum. 


substitute brass 
We 
yrimula suitable for this purpose. 


You 


fitness 


would like a yellow 


{ - tho oor ld Iibp 
or the TOU 1 ( llR¢E a 


are correct the 
of 
wheels, as even at its best the metal 


st i 


regarding un 


aluminum ffor_ steering 


when ca S stronger than good 


no 


ist iron, which no manufacturer 


ud 


pose. 


of for this 


think 


\ 


vOi using 
stiff, 
found 


pur- 


good, yellow brass, 


however, will be satisfactory 


and the following alloy will run well 
without of the trouble 
manganese bronze, 


4 that 


any attending 
brass 
74 
phosphor 


or yellow 
aluminum: 


21 


contains Copper, 


pounds; zinc, pounds; 





1 tin, 2 pounds; tin, 1 pound, and lead, 
i 2 pounds. 

i- a 

‘ Sterro-Metal 

7 Can you give us some information 
és regarding sterro-metal? We have on 
7 hand an order for this alloy and would 
I- like to know how it is made. 

' Sterro-metal is an alloy of copper 
a and zinc, with small additions of 
vf iron and tin, and its composition does 
id not greatly differ from manganese 
of bronze. A satisfactory alloy can be 
% made as follows: Melt 55 pounds of 
ae ingot copper and when hot gradually 
oi add 1% pounds of bright tin plate clip- 
wi pings. When this is entirely dissolved 
Ww 


add 40 pounds of zinc that has been 
previously warmed; stir the metal 
thoroughly and just before pouring 
add 1 pound of tin. The alloy will 
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tun nice castings in sand without the 
it 
However, should any difficulty 


addition of aluminum, is 


fluid. 
be experienced, 4 ounces of aluminum 


as 


very 


may be added, although this addition 
will give it the well-known appearance 
of manganese bronze, which may not 


be desirable in view of the fact that 


1 
aema 


terro-metal 


Car Brasses 


Will you give me a good mixture for 


street car bearings? I buy the scrap 
brasses from the street car company, ana 
would like to use as much of this ma 


tcrial as possible. 


These bearings can be made entirely 


of scrap, the addition of new metal be- 
ing unnecessary. It is advisable, how- 


ever, to remove the remains of the hard 


lead lining previous to charging the 
scrap into the crucible. In case new 
metal is considered desirable, the fol- 
lowing alloy can be used with any pro- 
portion of the scrap: Copper, 77 pounds; 
tin, 8 pounds; lead, 15 pounds 
Bronze Alloy 
We would like t lin information 
egarding an acid nse for silver 
nelters. We have been using an alloy 
f copper, 10 pounds, and tim, 17 
paunds, that had been recommended to 


us for the purpose, but we find that the 
upper parts of 


machined. 


the castings are pitted 


when Kindly give us your 


views regarding a suitable 


alloy for the 
as our customers insist on using 
r straight 


hu rp SC, 


copper and tin mixture only 


for these castings, which are used for 

pump chambers and plunge 
An alloy of copp ind tin is difficult 
st in sand to avoid the trouble vou 


mention. 


This is due to the absorption 


of oxygen by the copper during the melt- 
The oxygen partially 
squeezed out when the casting solidifies, 
just under the skin, 


ing is 


ig 


process. 


resulting in holes 


because the gas is trapped there by a 


thin film of solid metal, produced by 
the chilling action of. the walls of the 
mold. Tin produces a slight deoxidizing 
effect on the copper and pure bronze 
‘astings can be made provided the best 
grades of ingot copper are used. The 
copper should be brought back to the 


condition it was in before being melted 
The 


some 


by polirg, before the tin is added. 
add 
zinc or phosphorus, 
the 


usual practice, however, is to 
deoxidizer, such 
and the 
est for 


Che alloy you are using is exceedingly 


as 


latter would probably be 


your purpose. 


hard for pump chambers as it is practi- 
cally a 6 to 1 mixture, and we recom- 
mend that it be changed to 88 per cent 
If it 


phosphorus, do so in 


copper and 12 per cent tin. is at 


all possible to use 


any manner to which you are accus 
tomed. This may be in the form of 
ellow phosphorus, 4 ounces, or phos 
or tin, 2 pounds, decreasing the ordi 
ary tin by that amount, making the 
formula 88 per cent copper, 10 per cent 
in, and 2 per cent phosphor tin. If 
lere is any objection to the use of 
phosphorus or zinc, use 1 pound of vel 


prussiate of potash to 


low poti 100 
Add the 


each 
pounds of alloy. 


potash to the 
copper when melted, by lightly dropping 
it in a paper onto the molten surface; 


several min- 
utes, to drive off the water from the pot- 
ash, 


then close the furnace for 


and when this is done, s into the 


inserting 


tir 
St 
add the tin, 


with powdered charcoal 


copper, using care when f 


the stirrer; 


en 
Lali 


next cover the 


and allow 


to remain in the furn: rafew min 


ce I 
C +t] F144 


mes to cease, before pouring. 


Coremaking on Jolt-Ramming 
Machines 


t THE Henry R. Worthington 
A plant of the International Steam 
Pump Co., Harrison, N. J., the 
most difficult dry sand cores used in 


steam pump practice are regularly ram 
med on jolt-ramming machines, installed 
by the Mumford Molding Machine Co., 
20 Church street, New York. 
to steam pump cores, deep, vertical cores 


In addition 


for transformer boxes with corrugated 
sides, transverse anchor plates, vent tubes, 
etc., have been regularly made on Mum- 
ford jolt-rammers for 


Where 
coke 


nearly two years. 
and arbors, 


of 


a core has rods 


centers, etc., the hand- 


process 


ramming has been not only slow, but 
it has been found impracticable to get 
sand properly set on the sides and un- 
derneath the arbor, where the rammer 
‘annot reach. Cores are, therefore, lia- 
ble to be loose and porous in_ such 
places. In the jolt-ramming operation 
arbors, rods, copes and all form one 
concrete mass and the cores produced 
are not only of uniform density and 
are, therefore, less liable to swell, but 


are as homogeneous in their composite 
structure as though the sand had been 
liquid and poured around the stiffening 
venting structures. Thus, the 


and ex- 






































ceedingly thin cores for the valve ports 
in engines and pumps, containing cast 
iron arbors and fine wires, are ra 


cores produ ced than 


and better 


] possible by hand. 


on edge 


have ever beet 


Mine Car Wheels 


By N. W. 


Shed 
Question: —Will idly give us 
the analysis of mine car wheels from 


10 to 16 


you. kir 


inches in diameter and weigh 


AKING core boxes is an impor- 
tant part of the work of pattern- 
making, and occasionally we find 


fond of this 


well remembers 


a patternmaker who is 


The 


time, quite a good many years ago, w 


work. writer the 
hen 


he started at work enthusiastically on a 


new and interesting pattern, and how 


his enthusiasm held out pretty well un- 
til the to 


boxes, which, by the way, he put off 


time came make the core 
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in from 40 to 100 pounds each? 

Answer:—Mine car wheel mixtures 
are not standardized and of necessity 
have to be varied to meet local condi- 
tions. If the coke runs high in sulphur, 
the silicon is increased; if the pig iron 


is high in manganese, the chill is liable 
to be deeper. A cupola running very 
hot iron would produce a deeper chill 


than one running dull iron. In all cases 


the metal is poured into test chill molds 
and the correct chill is obtained before 
pouring the wheel. The general aver- 
age for a good car wheel will lie be- 


By Oscar L. Perrigo 

made of several pieces, is frequently a 
tedious and unnecessarily expensive job. 
To relieve these conditions was the ob- 
the 
box 


sought in formulation of this 


of the 
utility and economy of which were test- 


ject 
system core construction, 
ed during a considerable period and on 
a large variety of work. 

This system of core box making had 
for its basis three distinct principles, or 


fundamental ideas: 













































Fic. 1—CyLiNpricAL Core, For WHI 


long as possible, and when he did 


to work on them it was with little en 
thusiasm. But it is said that “necessity 
is the mother df invention,’ and so th 
dislike of the work of making « 
boxes, and the desire to get through a 
disagreable job as easily as possil ] 
up to a very simple and economic 
method of doing this work. Core boxes 
have probab lways been made otf 
m ( wood, except 
when their form was very simple. The 


involves 


method that will be described 


making core boxes, simpl compli 
cated | ass¢ nblu F a suliicic nu V¢ 

of pice ( ( l iratl\ i¢ 
for l 

While co OX ( 

sible forms and combinations of torms, 
the majority are made for producing 
cylindrical cores of varying diameters 











which are assembled by angles, a1 d 
other necessary curves To work e 
forms out by hand, including the vari 
angeles and curves, joining differing d 
eters, even when the entire core box 1s 
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the following limits: Silicon, 
0.50 to 0.90 per cent; sulphur, 0.07 to 
0.12 per cent; phosphorus, 0.20 to 0.40 
0.25 to 0.50 


cent; graphitic carbon, 2.70 to 3.00 per 


tween 


per cent; manganese, per 


cent, and combined carbon, 0.70 to 1..0 


per cent. For small wheels the higher 
range of silicon will generally pro- 
duce the best results. The mangan 
ese should be kept low, as the chill 
will be harder with low manganese 
Many car wheels are made with 
sulphur above 0.20 per cent, but this 
is generally considered poor practice 


Quickly-Made Core Boxes 


them to each other and strengthen 
the whole by means of a back board. 


ing 
ing 

In detail, this plan follows: Assum- 
ing that a core box is required to pro- 
duce the cylindrical core shown in Fig 
1, it will be first laid out, and upon 
analysis of the various forms and diam- 
eters, will be divided as shown in Fig. 
2, the different parts being indicated by 
A, B, C, ete. Blocks of wood are then 
squared up to the different thicknesses, 
Their length and depth will 
be governed by the one representing the 
largest diameter, in this case the block, G 


as shown. 


The direction of the grain of the 
wood will depend upon the length of 
this particular part of the core in pro- 
portion its diameter. As a 


of convenience in forming the 


to matter 


inside 











THE Core Box 1s To Be Mabe of the box, or “digging out,” it should 
be remembered that it is much easier to 
First—To analyze the construction of cut lengthwise than crosswise of the 
the core box according to the form of grain of the wood. For example, the 
the core required, and to divide it into parts marked B, E, F and H will be 
as many integral parts as there are made with the grain running parallel to 
forms, Or members in the contour of the axis of the core, or lengthwise of 
core. the box, while the other parts will have 
Second.—To form these integral parts the grain running at right angles to 
= eS aaa fi — 
——— h 
i’ B OF! L E D I G H J 
G. 2—Layout oF Core Box, SHow1nc Ho\ HE Brocks oF Woop Are Fittep 
TOGETHER 

with a minimum of hard work, and to this, or crosswise of the box. Che 
utilize as large a percentage of machine blocks having been squared up, are 
work as possible, clamped together as shown in Fig. 2, 
Third—To assemble all of these in- the center line drawn and the contour 
tegral parts and to unite them in one of the entire core laid out. The blocks 
solid and substantial core box by attach- are then taken apart and the half circles 
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laid out on each side of each block, set for years, ordinary sand paper being 

ting the dividers at the center line al- glued to them. Frequently the sand- 

ready laid out. paper is fastened with a row of small 

Each block may now be worked out tacks, the heads of which are embedded 

to the form shown, by the most eco- in a groove in the roll below the sur- 

nomical means at hand. Ordinarily, in face and out of contact with the wood 
i 





@- 2 






































Fic. 3—Core 
the absence of the very useful core box 
machine, circular and band saws will 


prove very useful, and if some ingenu- 
ity is employed there will not be very 
much trimming to be done with hand 
gouges and chisels, in getting the work 
ready for sandpapering. 
Smoothing Appliances. 

At this stage, the question of quickly 

smoothing the work is considered. This 


is done by the use of the appliances 
shown in Fig. 3, which consist of, 1, 
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Fic. 4—PEerspecTIvVE VIEW OF Core Box, 
SHOWING Back Boarp 
cylinders of various diameters and 


lengths; 2, tapered rolls or cones of dif- 
ferent diameters, lengths and tapers; 3, 
spheres of diameters usually 
fixed to wooden taper centers fitting the 
taper hole in the head stock spindle of 
the small lathe; 
similarly mounted; 5 and 6, wheels with 


various 


4, round-edged wheels, 
square edges and beveled sides. These 
devices are made in various sizes, I and 
number than 


2 being made in greater 


the others. These smoothing appliances, 
with the exception of 3, are held upon 


and driven by the “burr center” in the 
head spindle at one end, and the usual 
tail stock center for wood at the other 
end. 


To facilitate sandpapering, plain wooa- 


en rolls, or cylinders, have been in use 


Box FINISHING 


The Foundry 


APPLIANCES 


This method is not 
It is dif- 
ficult to cover a tapered roll, and not 
at all applicable to forms 3, 4, 5 and 6, 
Fig. 3. The applies 
equally well to any required form, con- 


to be sandpapered. 
to be recommended, however. 


method which 
sists of heating the roll to a tempera- 
ture as hot be borne by the 


coating surface 


can 
the with mod- 
erately thin glue and then rolling it in 
a bed of loose sand, such as is used in 


as 


hands, 


the manufacture of sand paper. This 
sand can be purchased in various de- 
grees of fineness and is very useful 


for this and similar purposes. 
Use of Smoothing Appliances. 


By the judicious use of the appliances 
shown in Fig. 3, it is not necessary that 
particular care be exercised in working 
out the required with the hand 


tools, in order to produce accurate and 


forms 


well finished work. In using these de- 


vices, the parts A, B, C, E, F, G and 
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Fic. 5—PATTERN ON WHICH SPHERICAL 
SANDER, 3, Fic. 8, Can Be 
ADVANTAGEOUSLY USED 
H are smoothed up by the straight, 


cylindrical rolls shown in Fig. 3. Con- 
siderable experience in their use will be 

off the 
should be 
should always 


necessary to avoid 
the 


that a 


rounding 
work, and it 
roll 


corners of 
remembered 
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be selected that is somewhat smaller 
than the diameter of the curve of the 
box. The block should bear lightly 


against the roll and should be kept con- 
following 
lateral 
forth, over nearly 
roll. 
possibility 
and 
a clean, smooth core box. 


tinually in motion, either by 
the semi-circular curve, or by a 
back and 
length of 
will 


the 


movement, 


the entire the These 


movements obviate the 


of cutting work into grooves, 


will insure 
Block J, Fig. 2, will be finished with 
a roll of 


, 


proper diameter and taper as 


shown at 2, Fig. 3. The incline at 3, 
on the block, 8B, is roughly beveled by 
hand and smoothed up by using the 
beveled face of the wheel, 6. The 


beveled corners, f and h, ot the blocks, 


F and H, are finished in a similar man- 
ner. The curves at d d, of the blocks, 
D D, are roughed out with a gouge and 
finished with a round-edged wheel as 
shown at 4, Fig. 3. 

This 


completed 


finishing work having been 
the series of blocks are 
glued together and to the back board, 
as shown in perspective in Fig. 4. 
addition to the glue, nails or screws 


In 
should be used, depending upon the 
frequency 
It should 
ing parts 
the grain 


of the use pf the core box. 
be remembered that in glue- 
together where the ends of 
of the wood come in contact, 
a very strong and safe joint may be 
made by first rubbing chalk on the 
end of the wood and working it into 
the grain with used, but 
fine sand paper. 


a piece of 


The square-edged wheel shown at 5, 


as. 








Fic. 6—CurvepD SURFACES OF 


Box 


THIS CORE 
FINISHED 


Rote. i, 


ARE WITH A 


Fic. 3 


SAND 


Fig. 3, is not frequently used, but it will 


be found convenient is some instances 


spherical sander, shown at 3, Fig 


Che 
mS forms as the 


useful in such 


A, Fig. 5, 


with the usual 


is very 
when only roughed out 
Many 
may be suc 


block 


hand tools. similar 


irregular forms -essfully 


handled with equal facility 


The inner curved surfaces of the flat 


core box, shown in Fig. 6, may be quick- 


ly finished by the use of the sand roll 


shown at J, Fig. 3, in the condition in 


which it is received from the jig saw, 
if the sawing has been done with rea- 


sorable care. 
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Foundry trade conditions 


Trade 
Outlook 


have improved slightly since 


the first of the year, and 


the increase in the tonnage 


iffered the shops is interpreted as the 


orerunner of further improvement 


luring the spring months. Jobbing 


indries report a larger volume of 


pair work, which would indicate that 
inufacturers are preparing to meet a 
rreater demand for their product. It 


estimated that not more than 5( 


per cent of the casting producing ca- 


‘ity, including gray iron, steel and 


-ferrous, is engaged at present, but 
founders 
the 
which depends so 


orts from iron and brass 


re more encouraging than from 


casting trade, 


upon the railroads for its ton- 


ige. In the malleable branch of th 


quirements of the 1m- 


lement makers are heavy, but the 


railroads 


from the 
In 
leveland nd De- 


east and in the C 


-ferrous 


trie HAN 
> < ie) 


isting 
‘iali in automobile work, 


-ia6 
lightly 


ts, spec ing 


operating at only s below 
capacity This 1s due, to a 
heavy consumption 
ngs fot ymmercial vehicles, 


e output i which promises to 


ex- 
eed all previous records this year 
ufacturing 
are now 
number 
idle shops in the non-ferrous cast- 


¢ trade is gradually being reduced 


however, contin 
Decer 
1,774,817 tons, as ag 


in 


production, 
line, the 
stimated at 
909,780 tons November. There 


net loss of 27 in the list of 
month 
Jan. 1 
the 
the 
output for the 
1,500,000 


-ords 


] > +}, 
urnaces auring ne 


ly 188 


were in blast on 


the 
emand tor pig iron 


st half of 1910, the 


otwithstanding shrinkage in 


during 


more than 


ver 1909. January r a still 


cline in pig iron values, No 


r ce 
2 foundry n being quoted at $15.50, 
Chicago, for northern brands and at 
$13.75, valley furnace, equivalent to 
$14.65, Pittsburg. In the south No. 2 


1 


s held nominally at $11, Birmingham, 


ut this could undoubtedly be shaded 
25 cents on a round tonnage. In other 
enters, No. 2 foundry is quoted as 
follows: Philadelphia, plain, 5 


$15, 
$14.25, and Buffalo, $14. 
is held at $14.55, Pittsburg, 
30th lake 
ind declined 
in price, the former being quoted at 
iZ7 New lots 


latter at tin 


Cleveland 
iron 
$14.25, 


lectr 
electré 


Philadelphia. 


‘lytic copper have 
5 cents, 


the 


York, in carload 
] ) 


the 


nd cents. 


Pig 


quotations reflect result of specu- 
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lation in London and sales were made 
in January at 41.75 cents, as compared 


with 38 cents in December. Spelter 
and lead are quoted respectively at 
5.55 cents and 4.50 cents, New York, 


and 5.40 cents and 4.35 cents, St. Louis; 
Hallett’s antimony is quoted at 7.875 
cents, New York. 


In the de 


velopment of the North 


recent years 
Pacific Coast 


Foundry Pacific coast has been 
Industry unusually rapid and more 
than ordinary interest 


has been manifested in its growth by 
foundrymen the east. In 


onsidering conditions relating to the 


throughout 


foundry industry in this section of the 
country, some facts pertaining to this 
should be 


sections of the Pacific coast are 


region 


Many 


first considered. 
only sparsely settled, and in some dis- 
tricts the population averages only 14 
ibitants per square mile 
this 


The phys- 


geography of section also 


lays a vital and prominent part in its 
development. Between Chicago and 
western tidewater is a stretch of coun- 


try covering over 2,000 miles and con- 


taining two great mountain ranges 


\gain, from the Canadian line on the 
north to the i 


approximately 


Mexico on south, a dis- 


tance of 2,000 miles, 
are only one-half dozen cities on 
the Pacific coast in 


which manufactur- 


ing is the principal pursuit. Owing t 
he rapid development of the country 
much of the business is conducted with 
capital. At the - present 
time there are only three steel casting 
foundries 


insufficient 


extensive 
placed in 
during the past six months. 


in this territory, 


one ,having been operation 
For the 
essential 
materials are necessary—pig iron, 
The pig iron 
is largely imported from England and 
China, No. 1 English Jarrow and No. 
1 Cleveland, being sold at 


production of castings three 
raw 


coke and molding sand. 


$23.50, and 
Chinese Hanyang iron is 


the 


held practi- 
At the time 
these quotations were made, delivered 
in Seattle, No. 1 foundry 


quoted at $16, Chicago. 


rally on same basis. 
iron was 
On the Pacific 
coast the price of pig iron almost con- 
stantly averages from $21 to $24 per 


ton. Quotations are governed by in- 
luences entirely different from those 
existing in the eastern part of the 
United States. On the north coast 
particularly, the greater part of the 


pig iron used arrives in sailing vessels 
or steamers from foreign ports. 
ters taken many 
their actual ar- 
rival and quotations consequently are 


Char- 


on these ships are 


months in advance of 
dependent largely on conditions exist- 
ing in various trades at the time the 


charters are made. When the lumber 
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trade is brisk and wheat crop pros- 
pects are good, the ships carrying pig 
iron to the coast increase in number, 
owing to the greater possibilities of 
obtaining a return cargo. As a result 
the supply of pig iron is increased and 
When 


the reverse conditions prevail, pig iron 


quotations naturally decline. 


is usually high. Frequently, the non- 
arrival of several cargoes of pig iron, 
due to the delay of ships by storms, 
causes sharp advances in prices. Sever- 
al different brands of foundry coke are 
available, averaging about $7.20 per 
ton. As a rule the content of ash and 
sulphur is high and doubt has been 
expressed as to whether it will ever 
be possible to manufacture good coke 
from the grade of coal mined on the 
Pacific coast. Connellsville and _ for- 
eign grades of coke are available at 
prices averaging from $10 to $13 per 
ton. Good grades of molding sand are 
exceedingly scarce and the sand avail- 
able contains high percentages of lime 
and clay. So far as known at present 
no silica sand is mined on the Pacific 
coast suitable for making steel cast- 
ings, and practically all of the silica 
sand used is shipped from sand banks 
in the east. The demand for castings 
is largely limited to the requirements 
of the logging and lumber machinery 
industries, although a large amount of 
jobbing work is done. Jobbing foun- 
dries should be equipped to produce 
anything from a grate bar to a triple 
expansion engine cylinder, and for this 
reason labor-saving molding equipment 
has not been extensively introduced. 
The average cost of machinery cast- 
ings ranges from 3 to 3% cents per 
pound. Old material, on the other 
hand, is available in large quantities 
and low grades of steel scrap can be 
purchased at from $5 to $9 per ton. 
The climate offers many advantages 
over that of the eastern and central 
states. During the winter season it 
is rarely necessary to heat the build- 
ings throughout, and a steel frame 
structure with corrugated steel siding 
and a good composition roof, meets 
every requirement of climatic condi- 
tions. During the summer months the 
foundry operatives can always work in 
comfort and the output per day does 
not decline as in other sections of the 
country. Thus far it has been found 
impossible for the Pacific coast foun- 
drymen contending with high labor 
and raw material costs, to compete 
with eastern manufacturers on = such 
products as cast iron pipe, stove cast- 
ings, etc., and to a large extent the 


market for the product of these foun- 


d ries is local. 
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Martin Fox Memorial 
Fund 


The series of articles published in 
the International Molders’  Jaurnal 
under the caption of “An American 
Molder in Europe,” in which were 
recorded the observations and_ im- 
pressions of John P. Frey, editor of 
this publication while abroad, have 
been compiled and published in book 
form. The volume contans 163 pages, 
634 x 10 inches. The work is well 
illustrated, with one or two excep- 
tions from photographs taken by the 
author. In 1909 John P. Frey was 
one of the fraternal delegates selected 
by the Federation of Labor to rep 
resent this organization at the con 
vention of the British Trades Union 
Congress. After the adjournment of 
this meeting, the desire of the In- 
ternational Molders’ Union of North 
America to enter into practical work- 
ing agreements with the principal mold- 
ers’ unions of Europe, lead the au- 
thor to make a tour through several 
European countries. The opportunity 
thus afforded Mr. Frey of studying 
the European trade union movement 
was not overlooked. A careful inves- 
tigation was made of the structure 
and methods of the organizations 
which have been formed by European 
workmen. valuable observa- 
tions and _ statistics relative to the 


Many 


European trade union movement are 
included, which should prove of value 
to any foundryman who desires to be 
informed on this subject. The volume 
is dedicated to the memory of Mar- 
tin Fox and the entire profits from 
the sales will be applied to the Mar- 
tin Fox Memorial Fund. The book 
is well bound in buckram and can be 
obtained from the author, Box 699, 


a 


Cincinnati, at a price of $2, postpaid. 


_ 
[he Yankee Party 

The annual meeting of the New Eng- 
land Foundrymen’s Association, held at 
the Exchange Club, Boston, Jan. 11, was 
made a memorable occasion by the 
presence of a large delegation of foun- 
Philadelphia, 


Baltimore and Newark, N. J 


drymen from Pittsburg, 
The meet- 
ing was the largest in the history of 
this organization, some 200 members 
and guests being present. At the bus- 


iness meeting, officers were elected as 


follows: President, Herbert E. Wether 
bee, James Hunter Machine Co., North 
\dams, Mass.; vice president, Charles 


L. Newcomb, Deane Steam Pump Co 
Holyoke, Mass.; treasurer, Geo. H. Lin 
coln, G. H. Lincoln & Co., Boston, and 


secretary, Fred F. Stockwell, Barbour 
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Stockwell Co., 
After the dinner, at which Henry A. 
Carpenter, Providence, R. I., presided, 


Cambridge, Mass. 


toasts were responded to by Major J. 
F. Fitzgerald, of Boston; Thomas Dev 
lin, president of the Philadelphia Foun 
drymen’s Association, and Howard Ey 
ans, secretary; Dr. E. E. Brown, Phila 
delphia; Dr. Wilmur Krusen, Lebanon, 
Pa.; Col. H. Anthony Dyer, Providence: 
Hon. Geo. W. Gardner, collector of the 
port of Providence, and Carlisle Mason, 
Philadelphia. A male quartette and an 
orchestra furnished the music during th 


dinner 


Exhibition of Foundry 
and Machine Shop 
Equipment 


Final arrangements for the exhibitio 
of foundry and pattern shop equipment, 
machine tools, foundry supplies and ac 
cessories, to be held under the auspices 
of the Foundry and Machine Exhibition 
Co., successor to the Foundry and Man- 
ufacturers’ Supply Association, at Pitts- 
burg, during the week of May 22, were 
made at a meeting of the executive 
committee of this organization, held at 
the Fort Pitt hotel, Pittsburg, Friday 
and Saturday, Jan. 20 and 21. The 
magnificent buildings of the Western 
Pennsylvania Exposition Society, on 
Duquesne Way, in the center of the 
Pittsburg business district, have been 
obtained for this show. A total of 
approximately 35,000 square feet of floor 
space will be available in two _ large 
buildings and in a temporary structure, 
which will be erected between these 
buildings. All of the operating exhibits, 
such as heating and melting furnaces, 
core ovens, mold and ladle dryers, etc., 
will be located in the temporary build- 
ing. The facilities provided for exhibi- 
tion purposes are unexcelled, and ship- 
ments can be unloaded onto the grounds 
from Pennsylvania railroad sidings. It 
has been decided to conduct the exhibit 
during at least two or three evenings 
of the week, which will afford an op- 
portunity to many of the foundry oper 
atives of the Pittsburg district 


the show. 


The cost of Sp has been 1X 
a minimum of only 50 cents per s 
foot, with an litional cost of $10 for 
corners. An exhibition permit, for 
which a charge of $25 will be made, 
will also required | exhibitors 
as well as those conducting siness « 
any kind in the exposition buildings 
The lat music hall these grounds 
has been obtained for one evening d 
i g tl week for a ] class ¢ 
meé to be given | the |] 
Machine Exhibit ( T I 
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quarters for the chibitors will be at 
e Fort Pitt hotel. 
During this week the annual 
s of the American Foundrvmens 
Association, American Brass Founders 


\ssociation and 


Foremen will be held in 


Associated Fou 
Pittsburg, a1 


the 


the attendance of foundrymen from 
over the United States and Canada 
promises to be unusually large. As this 
city is the center of the steel manufa 
turing industry of the United States, 


the foundries in this 
district are among the 


the 


and as some of 


largest and most 
modern in country, unusual oppor 
afforded 


familiarize themselves with the practic 


tunities will be foundrymen to 


of these works and an extensive plant 


j 


visitation program is now being outlined 


Buffalo Foundry 
Foremen 


At the monthly meeting of the 
Buffalo Foundry Foremen’s Associa- 
tion, held Tuesday, Dec. 27, at 691 


Ellicott square, Buffalo, N. W. Shed 
presented a paper entitled, “Shrink- 
age in Cast Iron.” Eight members 
were enrolled and the membership 
now totals 35. 
») : | 
Persona 
Pat Dwyer has been appoint d su 
perintendent of the foundry « the 
Sydney Machine & Foundry Co., Ltd 
Sydney, N, S. 
R. S. McKnight has resigned th 
_ position of general manager of the 


Payne & Joubert Foundry & Machi: 


Co., Birmingham, Al 
AY % Millard, formerly ore n 
f the Capital Foundry Co.’s tat 


Hartford, Conn., has resi 


nas accepted - position as superil 


tendent of the foundry of the ] 


Marine Engine Co., Newarl NY. J 

P. J. McEnte w! has bec supe 
tendent of the Fe St 
( Chest I un ( 
years, has resigned a \ r 
ed Thomas Mitch f e Tl \ 
P D t} \; S 
dries 

Willi S enb 7 
ssociat th ft Jol I I 1s 
Foundry | 

f to t iti 

! i e | & 

c v Machi | ( 

S ] Parket ss t 
re! mat r ( Eo 
{ ting Cr Cheste P - 
appointed Nv Ene sales 
succes i Frat 1D) | & | 
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ith offices in the Oliver building, 
Boston, Mass. 

Benjamin F. Brusstar and David 
Burgess, formerly with the Winchester 
Repeating Arms Co., New Haven, have 
entered the employ of the Michigan 
Copper & Brass Co., Detroit. Mr. Bruss- 


tar will be general superintendent and 
Mr. Burgess, master mechanic. 

J. K. Dimmick has been elected 
president and general manager of 


the Dimmick Pipe Co., Birmingham, 
Ala., manufacturer of cast iron pipe. 
Fred Herbert, inventor of the con- 


tinuous cast iron pipe manufacturing 
described in THE FOUNDRY 
1911, 
England, has permanently located at 


( oshocton, ©: 


system, ’ 


January, formerly of Berkley, 


Cincinnati Founders 
Organize 


Recently there has been considerable 


activity among the foundry interests of 
effort to 


mutual 


Cincinnati, in an perfect an 


organization for co-operation. 


This has resulted in the formation of 
two associations—the Associated Foun- 
dries of Cincinnati and the Cincinnati 


Foundry Club. 
The 


the following firms: 


Associated Foundries comprises 


The Lunkenheimer 


Co., Beekman and Waverly avenue; the 
John B. Morris Foundry Co., Court and 
Harriett streets; Victor Knecht Co., 819 
Wade street; Buckeye Foundry Co., 
Queen City avenue and Buck street; the 
Williamson Foundry Co., and the Mod- 
ern Foundry Co., Oakley. The rep- 
resentatives of these six foundries hold 


monthly meetings. With the exception of 
the Co., 


erate jobbing foundries. 


Lunkenheimer these firms op- 


The association 


fice is located at 705 Elm street, and 
in charge of J. M. Manley, secretary 
the Cincinnati Metal Trades Associa- 


The Foundry Club of Cincinnati 


was 
rganized in December with a member- 
ship of 12 firms, including the United 
States Cast Iron Pipe Co., the Laidlaw- 
Dunn-Gordon Co., Queen City Foundry 
Co., L. Schreiber & Sons Co., John J. 
Br Foundry Co., Eureka Foundry 
Co.. Mowry Car Wheel Works, the 
Wessling Gros. Foundry Co., of Cincin- 
iti; Star Foundry Co., Kenton Foun 
( nd the Houston-Stanwood- 
Gamble Co., of Covington, Ky., and the 
Mfg. Co., Newport, Ky 
Since the organization of the club, 


the Peck-Williamson Co. and the Lun- 


kenheimer Co. have become members. 
The club was organized to foster social 
relations between the members and to 
provide a place of meeting to discuss 
nutual problems and to secure unity 
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and co-operation of action between the’ 
different firms. Meetings are held quar- 
terly on the second Thursday in March, 
September The 
elected : 


June, and December. 


following officers have been 
George H. Houston, Houston, Stanwood 
& Gamble Wm. 
man, Laidlaw-Dunn-Gordon Co., vice 
president, and M. B. Dean, Dean Mfg. 


Cx ss 


Co., president; Good- 


secretary and treasurer. 


Paxson Exhibit 
The exhibit of 
equipment, 
COu 


foundry supplies and 
held by the J. W. 
Philadelphia, during the 


more 


Paxson 
holiday 
300 


new 


week, waS attended by 
foundrymen. A 


than 


large number of 


devices were shown and demonstrations 
were made of their use. The foundry- 
men were particularly interested in a 


new flask bar tucker, which tucks the sand 
underneath and on both sides of the bar 
in one operation. Another simple device 
shown, which has proven extremely use- 
ful in foundries, is intended to 
run-outs when casting molds. A demon- 
stration of all kinds of 
castings was also made and a hand and 
foot power 


stop 
sand-blasting 


jar-ramming molding ma- 


chine, which makes cope and drag halves 


of the mold in one operation, manu- 
factured by the A. Buch’s Sons Co., 
Elizabethtown, Pa., was also shown in 


operation. A demonstration was 
made of the Barker rock-over 
machine, which 
the flask, and 
by compressed air. 

the 


also 
molding 
rams the mold, 
the pattern 
In the erecting shop, 
were 


turns 


over draws 


foundrymen shown a_ large 
number of Paxson-Colliau cupolas under 
construction, which are now 
with side inlets for the blast. 

The J. W. Paxson Co. has also added 


a new barge to its fleet of 


equipped 


19 tugs and 
boats, which has a carrying capacity of 
900 tons of molding sand. 


Erie Foundry Foremen 


The monthly meeting of the Foundry 


loremen of Erie, Pa, held Monday 
evening, Jan. 16, was addressed by Rob 
ert B. Thomson, president of the Asso 
ciated Foundry Foremen. <A __ buffet 
lunch was served. 

The Northern Engineering Works, 


Detroit, have recently made the follow- 


ing shipments of cranes: 


Newburgh, N. Y., 
foot 


Cregg Co 


Ss ’ 


8 tons capacity, 60- 


span; Anderson Forge Co., two, 10 
tons capacity; Pierce-Phosphate Co., 25 
tons capacity, 70-foot, span; Detroit 
River Tunnel Co. 25 tons capacity; 


Pennsylvania Terminal, 25 tons capacity, 
and Dodge 


itv and one of 15 tons capacity. 


Bros., 


one of 10 tons capac- 





FOUNDRY and PATTERN SHOP EQUIPMENT 


Cranes for Foundry Service --- McPhee Match-Plate Process---Run- 


Out Stopper --- Metal Stock Rack --- Core Sand Mixer --- Sand Dryer 


ITH the present keen competition 
W in the foundry industry, foun- 
drymen must consider carefully 
the economical 


Iethcient 


question of production. 


management of business at- 
fairs, including finances, purchases, sales, 
etc., is of great importance, but a proper 


plant and equipment are the 


most es- 
sential elements in the hands of the 
management for reducing the cost of 
castings to a point where competition 
can be met and still leave a profit. Of 
the machinery and appliances used in 
modern foundries, cranes are among 


the most important factors in effecting 
economies in the cost of operation. 
A well 


medium heavy machinery castings, with 


equipped foundry plant for 
an output of 30 tons per day, should 
One 


electric overhead traveling crane for the 


have the following cranes: 15-ton 


main bay, about 60 feet span, to serve 
the heavy molding floors and for pour- 


ing-off and shaking-out; on the same 
runway, one 5-ton electric, overhead 
traveling crane, to be used in clean- 
ing heayy castings and for loading 
them for shipment, and also to assist 
in molding and to perform the other 
functions of the main crane during the 
rush hours, or in emergencies. Two 


cranes are of great advantage in pour- 
ing-off in the shortest practicable time, 
matter of 


which is a great 


economy, 


especially in foundries where pouring-off 
relieving the 
difficult 
These two 


is done by a special gang, 
this 
work at the end of the day. 


molders from trying and 


cranes should be with 
the 


position to 


provided cages 


who are thus in a 
the 
served by the crane, and respond to a 
call the the 


men on the floor, in the most efficient 


for operators, 


oversee whole area 


for crane and signals of 


manner. 


the most sub- 


stantial construction with wearing parts 


Cranes should be of 


oft liberal dimensions and of best ma- 
terials, and should be provided with 
every facility for inspection and quick 
repairs. Hoisting speeds should be 15 
to 20 feet per minute for a full load, 
bridge travel 250 to 300 feet, and trol- 
ley travel 100 feet per minute. Con- 
trollers must be of such type that close 
regulation may be obtained when draw- 
ing patterns, setting copes, or other 


delicate work, and at the same time they 


should be speedy for rougher work. 
Hand levers must be located convenient 
for the operator. 

Reliable brakes on hoist mechanisms 
are of the utmost importance. The 
mechanical brake must absolutely  sus- 
tain the load automatically at any point 
and must be of such size that loads 
may be lowered under the most severe 


working conditions without excessive 











The electric brake should be 


applied to the motor shaft for sensitive 


heating. 


action and, when possible, should be of 
the type using shoes pivoted on the lever 


arms and actuated by a coil compres- 
sion spring, as action is positive and 
losses from friction when operating are 


avoided. Direct current, or alternating 


current, is equally serviceable for cranes, 


and either that is available should be 
used. F 
For side floor work, one or more 
travelers, of two or three tons capacity, 
operated from the floor by pendant hand 
hoist 
the 
the 


work of weight requiring a crane. In 


chains with electric and_ bridge 


travel, should be used, number of 


cranes depending on quantity of 


molding, one crane will usually 


serve 


service area may be extended to 


work 


should 


the 
Therefore, these 
the 
greatest 


hand floors. 


travel length of the 


the 


cranes 
shop to obtain 


When 


efficiency. 


heavy cores are made, a crane 


ot similar design is indispensable in the 
core room to obtain the lowest cost of 
production. 

Two or three jib cranes of two or 


three tons capacity, swinging from brack- 
attached to 


useful as 


ets columns of the main 
the 
main traveler in localized work on spe- 


molds, 


bay, are auxiliaries to 


cial such as setting cores, in 
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W HICH 


TH! 


PIG YARD CRANI 


EXT 


[Ron STORAGI 


NSION OF 


cylinder work, handling cores to cor 


oven cars, etc. In place of swinging 


jib cranes, traveling jib wall cranes may 
The 
and the 


for this type of 


the 


be used. runway 


crane framework of build 


ing must be especially designed to with 


stand the imposed horizontal thrust. 
With electric hoist and travel, one of 
these cranes is very effective and will 


replace several swinging jib cranes. 
An 


yard, of 


the 


and 


electric traveling crane in 


about five tons capacity 
60-foot span, operating in the space op 
posite the charging house and covering 
the 
handling flasks, the drop ball for break 
stock. \ 
should be 

pig 
ball. 
the 


about 10 per cent of the cost of meth- 


railroad tracks, is invaluable for 


ing castings and foundry 


magnet 
for 


attachment provided 
for 


f 


iron and 
The 


magnet, is 


unloading scrap, 


handling the drop cost « 


work, 


this using only 
slinging of loads and 
This 


elevating 


ods requiring the 
and_ unslinging. 


be 


careful lowering 


crane can also used for 
cupola charges to the platform extend 
ing from the charging floor. The oper- 
ator’s cage must be enclosed for protec- 
from the weather and the 
should 


operation. 


tion move- 


ments be speedy for efficient 


For foundry plants of dif- 


ferent capacities and varying in class 
of work, the capacity and design of 
cranes that should be installed must be 


modified to suit conditions. 
lf there is no yard traveling cra 
jib crane of about five tons capacity 
should be provid 1 to serve as a §s p 
breaker and for iding heavy s ) 
and for other sery that may t 
The frame should be overbraced, all 
ing clear space under thie jib \n el 
tric motor for the hoist is desirable. 
In a small foundry, where only a fe 
pieces requiring a crane are made each 


DELIVERS THE CHARGES TO A PLATFORM 


CHARGING [LOOR 
heat, all requirements will be met with 
a jib crane so placed that the hook will 
reach the ladle under the cupola spout 
and will swing, preferably a full circle. 
An the 


greatly increase the speed of 


electric motor for hoist will 


operation 
will reduce hand labor to a mini- 


When 


required 


and 


mum. increased crane service 1s 


and there is insufficient work 


to warrant the electric traveler, a hand 


power floor pendant type of traveling 


crane is recommended. A motor may 
be applied to the hoist and bridge and 
the trolley travel is operated by pendant 
hand 

In light 


agricultural work, etc.—overhead trolley 


chains. 


work foundries—stove plate, 


systems are invaluable for distributing 
flasks and supplies, delivering molten 
metal to floors and collecting castings 


from the floor and delivering them to 


the cleaning room. These systems are 


of great flexibility and may be extended 
Switches 


to remote points if required. 
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and turntables should be of practical 
design and should operate positively and 
readily from the floor. A stop should be 
with a switch to close open 
leads and to prevent the trolleys from 
falling off. Trolleys must have rigid 
frames and should travel easily by push- 
the load; should 
roller bearings. 


combined 


ing axles have 


on 


Traveling cranes are always to be 
preferred to jib cranes, where their in- 
stallation is possible, on account of the 
be provided for in 


building construction and the ease with 


simple stresses to 


which extensions of crane arca may be 


effected by extending the run- 


way, and the greatly increased efficiency 


simply 
of space. The traveling crane will prac 
tically cover every square foot of floor 
space laterally, from runway to runway, 
and longitudinally, from one end of the 
runway to the other. 

The 
crane installations, made by the Whiting 
loundry Equipment Co., Harvey, III. 


accompanying illustrations show 


McPhee Match-Plate 
Process 


By the use of a new method of 


mounting patterns on plates for ma 


chine molding, developed by Hugh 
McPhee, Tarrytown, N. Y., many 
patterns can be mounted on _ plates, 
which heretofore have been molded 


Heretofore it 
has not been considered practical to 


on the bench or floor. 
mount patterns on plates on which a 
lug or boss is off center, thus making 
it impossible to obtain a straight part- 
ing line. By this 
mounting patterns, not only can pat- 
terns of complicated design be 
mounted on plates as plain, 
straight work, but the cost of mount- 
them is claimed to be less than 
cost of gating the same patterns 


new method of 


as 
readily 


ing 


the 
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for bench molding. When making a 
plate, a master pattern of wood or 
metal is used to form the impressions 
in a two-part flask. Pattern metal is 
then cast into each _ individual 
pression or mold, so as to insure a 
shrinkage in each mold of 
the cope and drag. After the 
has cooled, skeleton master plates are 


im- 


uniform 
metal 


placed on the cope and drag and are 
filled with a non-shrinkable material 
to which the metal patterns will ad- 


here when this backing material has 
Cope and drag match- 


plates in use in the brass foundry of 


hardened. 


the Maxwell-Briscoe Motor Co., Tar- 
rytown, N. Y., are shown in the ac- 
companying illustration. These pat- 


terns were formerly run on the bench, 
but the this 
process, all of the patterns for use on 


since development of 
the molding machine are mounted in 
this 
of making machine plates all of the 


way. 3y adopting this method 
old gates of metal patterns in posses- 
of this were 
plates at a neminal cost. 

pattern whatever exist, a 
master pattern is first 
this the pattern castings are made to 
fill the flasks and they can be cast of 
desired metal and can be made 


mounted on 
When no 


wooden 


sion firm 


made. From 


any 
solid or cored out, according to their 
These metal patterns are cast 
shop, but all of the 
mounting them is done in 


ize. 
in the pattern 
work of 
the 
tern 


foundry without additional pat- 


shop expense. 


“Carpo”’ 


The Carbo process of steelmaking, de 
veloped and patented by Louis M. Atha, 
superintendent of the Titan Steel Cast- 
ing Co., Newark, N. J., involves the use 
ot oil retort coke, which is introduced 
in the bath of metal. This material is 
added either direct into the basic open- 
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MATCH-PLATES 


the 
steel in 


Oil 
product, 


furnace or, in 
the 


hearth acid process, 
the ladle 


coke is a 


is added to for 


recarburizing. retort 


petroleum and contains ap- 


proximately 99 per cent of pure carbon. 


It is exceedingly refractory, the carbon 


being retained until it reaches a high 
temperature, when it is released and is 
thoroughly absorbed by the steel. This 


feature is the essential advantage of the 
process, since attempts made to use or- 
coke, 


anthracite 


charcoal or 
the 
not been very satisfactory, as the carbon 
the 


stage of 


dinary pulverized 


for same purpose, have 
form of 
the 


relatively 


escapes in vapor at an 


early melting operation. 


Consequently, large quantities 
of these carbon products were necessary 
to effect the 
claimed that 
the amount of pig 
well as the limestone used 


desired results. It is 


this material will reduce 


iron required, as 
for the elim- 
ination of the phosphorus from the pig. 
The reducing of a portion of the pig in 
the advantage to 


scrap is of special 
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MADE BY 


THE MCPHEE PRocESS 


blast fur 


naces, or where scrap can be procured 


plants remotely located from 
at a lower price than pig iron, which 
This 


metal 


is usually the case. process also 


permits of a larger charge, be- 
cause of the elimination of much of the 
the 


thereby considerably increased. 


limestone, and furnace output is 


Osborn Convention 


the 


an- 


During the first week in January, 
Osborn Mfg. Co., Cleveland, held its 
ual convention, which proved to be the 
most profitable meeting ever held by the 
employes of this concern. During th 
past year, the Osborn company has suc 
cessfully extended its sales of molding 
flask 


roll 


machines, including such types as 


stripping machines, jolt-rammers, 


over machines, etc. An interesting fea 
was the earnest and 
the 
product was investigated and discussed. 


ture of the meeting 


thorough manner in which entir 


Officers, employes, salesmen, factory d 
partment heads and others, made many 


valuable suggestions, and the compar 
ison of ideas was most. satisfactory 
One of the subjects discussed was the 


possibility of improvement in all exist- 


} 


ing models; additions to the products 
manufactured were also considered, and 
in connection with these subjects much 
attention was paid to the scope, quality 
and object of the advertising of this 
concern, and the co-operation of every 
department was sought to make it as 


straightforward, honest and effective as 
possible. 

On the evening of 
the 


Thursday, Jan. 5, 
held in the 
Chamber of 


annual banquet was 
the (| 


Including 


leveland 
the 
force and factory department heads there 


rooms of 


Commerce. office, selling 
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was a total of 56 in 


follows: “Municipal 


& Smith, advertising 


\ devi for stop 
molds, shown in t 
illustration, 1s now | 

re the foundry t 
Paxs Ci PI ( 
sists cylindrical 
414 on Ss in t 
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atte 


trast with that employed 
1892, when the 
porated, which consisted 
ployes. Toasts were 


dance 


it 
il 


company 


of 


and 
vidual,” Harry Dwight Smith, of 


expe rts, 





Num 


erically, this force was in striking co! 


February 


was 
eight 
responded 
Research,” 


‘ott 


Ernst; “Citizenship,” F. A. § 
retary and treasurer of the Osbo 
Co., and “Organization 


incor 


ein 


tO as 


Yan Ov 
S¢ 


rn Mig 


the Indi- 
| uller 


A Run-Out Stopper 


A Metal Stock Rack 


The increasing construction of fire 


proof buildings for manufacturing 


and storage purposes has created a 
demand for a material other than 
wood for shelves, bins and racks for 
storing patterns, machine parts and 


supplies. In the construction of 
racks, the essential features are ease 
of adjustment of the details, admit- 


ting of varying distances between 
shelves and different sizes of bins; 
carrying capacity of wide range of 


loads, unevenly distributed; detachabl 
from the building, making it possible 
to readily move the rack to any d 


sired location to permit of the great- 


est accessibility, and in addition, the 
rack should be fireproof in construc 
t1or 
In the accompanying illustration 1s 
shown a metal stock rack, built by 
Manufacturing, Equipment & En 


necring Co., Boston. The uprights 


re constructed as shown, with a cen 
tral sheet of light gage steel, bound 
t either edge by a heavy gage steel 
sheet formed into a triple Vand 
orce onto the central sheet. It is 
punched its entire length to carry the 
trussing bars on 3-inch centers. When 
ese holes are punched a_ burr is 


irried down through all thicknesses 


the sheets, practically making the 
ntral sheet and the stiffened edges 
on either side integral. The trussing 
rs being bolted into the punched 
les and carrying the shelves, the 
tiffened edges carry all of the load, 
well as the bin fronts and backs. 
[hese partitions can be made in any 
idth, usually 18, 24, 30 and 36 inch- 


any desired distance 
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apart by making the corresponding 


length of stiffening bars and shelves 


to conform with this length. The 
truss bars are made of tubing and 
carry solid angle braces on either 
side of each tube. These braces are 


drilled through the dependent flanges 
admit of bolts passing through 
them and through the uprights, there- 


and 


by bracing the entire’ rack. The 
shelves are carried directly upon 
these bars. 

The shelves are made of any de- 


sufficient weight 
to carry the load and are fianged and 
trussed on the front 


sired gage steel of 


and back edges, 
and are flanged down on either side, 
light 
The 
pierced to take a card holder on the 
These 


thereby permitting a sheet to 


carry a heavy load. shelves are 


front and dividing partitions. 


shelves, with their stiff bars, can be 
readily changed on 3-inch centers 
without removing any of the other 
shelves. 

The bin fronts are formed to hook 


under the shelves and can be readily 
into are 
either held 
in position by bolts passing through 


swung up place. They 


flanged on end and are 


the end flanges and through the up 


rights. The top edge is_ trussed. 
These fronts are made for any de- 
sired height of bin. The shelves are 


punched to admit of intermediate 


partitions, either crosswise or length 
wise 
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Sand Dryer 


In accompanying illustration is 


shown a sand dryer built by the Thos. 


W. Co., New York ( 


1 
tne 


Pangborn ity, 


which is designed for drying core and 
molding sand without rendering it 
friable. The principles involved in 
this sand dryer consist of keeping 


the wet sand from direct contact with 
the the 
moisture the 
This 


is accomplished by the use of a per 


carrying 
the 
drying process, by air currents 


firebox and away 


from sand during 


forated, cone-shaped screen, the neck 


of which surrounds the chimney and 
the diameter of the conical portion of 
the screen is greater than that of the 
firebox, thus providing an air 
the This 


screen supports the damp sand, pre- 


Space 


between two. perforated 


venting it from coming in contact 
with the firebox, and permits the 
heated air to pass freely from the 

















SAND DRYER 


firebox underneath the sand, carrying 
away the moisture. The sand, as it 
drys, drops through the perforations 


of the screen onto the inclined surface 


of the firebox, from which it falls onto 


the floor. 

As sand resists the passage of air 
and heat, a number of inverted angle 
flues project from the firebox through 
the sand, extending to the top of the 
hopper into the open air. This per 
mits the hot air to absorb the moist 
ure of the sand in the interior of thi 
hopper and to discharge it through 
these flues 

The inside of the firebox is con 


of concentric 
the fi 


structed with a number 


rings projecting toward re and 
radial the 
heat under the perforated screen. 


the 


the 
As 


times 


ribs on outside radiate 


supported at all 
the it 


sand 14s 


from firebox Is impos 


away 
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sible to burn it, even when the ftire- 
box is red hot. Small doors in the 
hopper permit of readily removing 
the material hat will not pass 
through the screen. Either coal, coke 
or wood can be used as fuel, or the 
dryer can be equipped with oil or 
gas burners. The dryer is 4 feet 
high, 4 feet in diameter at the top 
and 37 inches at the bottom; the base 
is 38 inches in diameter and the 
height from the floor to the top of 
the firebox is 18 inches; the weight 


of the dryer is 1,400 pounds. 


Core Sand Mixer 


In the accompanying illustration is 
shown a core sand mixer which is 
provided with six paddles, the one 
set moving the batch to the end of 
the drum, while the other set gives 
the mixture the reverse motion. With 
every movement of the paddle shaft, 
the batch is turned twice and is shov- 
eled over forty times in a minute. 


The contents of the mixer are in full 


view of the all 


operator at times, as 
the drum is open at the top. The 
mixer is built low for convenience in 


handling the material, which may be 


shoveled into the drum, or dumped in- 


to it from a wheelbarrow from a plat- 
form. The mixer is power-operated 
and can be furnished mounted on 


skids or on trucks, as required. When 


discharging the contents the drum is 


revolved, being shown in a slightly 


tilted position in the accompanying il- 


lustration. The drum is of steel con- 


struction, the paddles and the sup- 
ports being made of cast iron. This 
mixer is built by the Blystone Mig 
Co., Cambridge Springs, Pa This 
‘oncern was recently organized with 
a capital of $10,000, officers having 
been elected as follows: J. A. Bolard, 
president; W. E. Wright, vice presi 
dent; J. A. McNanny, treasurer, and 
P. L. Blystone, secretary and man 
ager. The Blystone Mfg. Co. has re 
cently purchased the plant of the 
Cambridge Springs Stear Laundry 


1d MeCallum 


i 0., Forest streets 
which has been equipped with modern 
machinery for the cture of 
these mixers. The present acity of 
the plant is five mixers p¢ ve but 
the output is shortly t reased 
by additions to. the turing 

cilities 

Ph Ronvall & | Ronceray, 
nolding machi inufactur ers, Pa 
ris, France, were awarded a_ gold 
medal for their molding machine ex 
hibit at the Brussels exhibition 


Trade Notes 


Ingersoll-Rand 


The 


way, New York City, in a bulletin re 
cently issued, describes the “Davis 


Calyn” diamondless core drills 


A reprint of an article from Pow- 
er and the Engineer, entitled “Eco- 
nomical Fire Room Methods,” by F. R. 
Low, is being sent to the trade by the 
B. F. Sturtevant Co., Hyde Park, Mass. 

The Whitehead Bros. Co., Provi- 


nm: i; 


supplies, and miner and shipper of 


dence, manufacturer of foundry 


molding sand, fire clay, etc., is send- 
ing a handsome calendar to the foun- 
dry trade. 

The Gardner Governor Co., Quincy, 
air 
etc ib- 
lished offices at 229 and 231 Manhat- 
tan building, Chicago, I [ 
M. W. Maloney 


The 1911 diary published by the West- 


Ill., manufacturer of compressors, 


pumping machinery, has est 


in ot 


charge 

























































inghouse Electric & Mfg. Co., Pittsburg 
contains much interesting data for the 
power plant erg neer The booklet 1s 
bound in leather and should prove use- 
ful to users of electrical equipment 
The Mackintosh-Hemphill Co., Pitts- 
burg, has placed an order with Tate 
Jones & Co., Pittsburg, for t instal 
lation of fuel oil burning equipment 
for open-hearth furnaces for use as ar 
auniliary in S fa atural gas 
shortage 
e Me Mig. | ( 
C s i ri \ ss | 
j e Homog Ww 
Ss engage bras 
f | ux ( r. 3 e, f 
gc I s S 
( ve 
“Semi-Steel—What Others Say of I 


is the title of a 


issued by the Milwaukee 


y } L-lae -e saatlhy 
20-page booklet recently 
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Schools, Goldsmith building, Milwaukee. 
A large number of testimonial letters are 
included from graduates of this school 
who are now _ successfully producing 
semi-steel castings. 

Che 


Harvey, 


Whiting Foundry Equipment Co 
lll., 
3uffalo, which 

Boyd. This 


be covered by 


has discontinued its sales 
office at 


or dis AL 


hereafter 


was in charge 
territory will 
Wonham, San- 
ger & Bates, 30 Church street, New York 
City, eastern the Whit- 


sales agents of 


ing Foundry Equipment Co. 


Wm. Demmler & Bros., Kewanee, Ill., 
are sending two bulletins to the trade, 


illustrating and describing jar-ramming 
molding machines, built with or without 
pattern-lifting devices, in various sizes, 
having mold lifting capacities of from 
1,500 to 12,000 pounds, and equipped with 
tables from 27 x 30 inches to60 x 72 inches 

The World, Manchester, 
Eng., has issued its “Pocket Diary and 
Year for 1911, 


twenty-fourth vear of publication. 


Mechanical 


which is its 
The 


last edition has been thoroughly revised 


Be 0k,” 


and brought up to date, a considerable 
amount of new material having been 
added, dealing with high-speed steel, 


standard screw threads, etc. 


The J. S. McCormick 
manufacturer of 


Co., Pittsburg, 
supplies, has 
at 318 Walker 
street, Milwaukee, in charge of Joseph 
Harrison. <A 


supplies 


foundry 
established a warehouse 
stock of 


carried, 


large foundry 


will be from which 
prompt shipments can be made to meet 
the need of foundrymen in the Milwau 
kee district 
The J. W. 
has purchased an 
iO, 
hereafter 


and the west. 
Philadelphia 
interest in the 


Del., 


selling 


throughout 


Paxson Co., 


Kiamensi Clay Newport, 


and will serve as 


agent of this concern. The Kiamensi 


Clay Co. manufactures ground, lump 
and prepared clay, ground fire mot 
tar and kaolin, and mines and _ pre 
pares silica sand for steel foundry 
use. 


The 
Pocket 


Emmott 


Mechanical World El 


} - > 
Manchester, Eng., co1 s tables « 
current densities, permiss > te 
ture rise, percentage losses ¢ 
| chninery, 1 
r t ns 
q 
x ( . t 
| 1. 1 
8) IN _ 
nto cS + + 
oe \ ( 2 
( O 
4 
c Q 4S LOU 
1 A 
\ na I { i 
luct S 1) 1m 


Book” for 1911, published by 


& Co. Ltd., 65 King street, 
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holding from and as 


20 to 30 barrels, 
the manufactured product is stored in 
large tanks holding 8,000 gallons each, 
the uniformity of the compound, at all 
times, is assured. 

The Northern Works, 


Engineering 


Detroit, reports the following recent 
sales of Newten cupolas: Middleby 
Auto Co., 6 tons; Modern Foundry 


Co., 12 tons; Dake Engine Co., 6 tons; 
Washington University, 1 ton; Michi- 
gan Crucible Steel Casting Co., 5 tons; 


Southern Iron & Steel Co., 12 tons. 
The Northern Engineering Works re- 
ports a large increase in the sale of 
these cupolas during the past twelve 


months. 


[he Stephens-Adamson Mfg. Co., Au 
rora, Ill, annources that G. H. Steph 
ens has obtained a_ substantial interest 


in this concern and will assume the man 


agement of this. company’s entire east- 


ern business with offices at 50 Church 


street, New York City. The engineer- 
ing department of this company’s New 
Mar- 


assume 


York office is in charge of iy ae 
Marl oD. will 
charge of the company’s Chicago of- 
the First National 


crum. Stearns 


fice in sank build- 
ing. 


The J. W. 


manufacturer of 


Paxson Co., Philadelphia. 


foundry supplies and 
completed 
with A. E-. 
the 
alloy is dropped into 


‘quipment, has arrange 
ments 


for the 


Outerbridge Jr 
sale of Outerbridge  sili- 
con alloy. This 1 
the bottom of the ladle, before tap- 


ping, in varying proportions, as re- 
quired. It will reduce shrinkage, blow- 
holes, etc., and increases the ductility 
and strength of gray iron. 

of the board of 


Foundry 


\t a recent meeting 
the 
Co., Detroit, 


dirctors of Detroit Supply 


manufacturer of foundry 
Supplies and equipment, W. Bruce How- 
ard, 


vice 


president, was elected presi- 
dent to succeed Edward J. Woodison, 
recently resigned. Merrill Z. Fox, for 
merly associated with the Hill & Grif- 
Co., Cincinnati, was elected vice 
president The Detroit Foundry Sup- 
lv Co. also announces that J. H. Lyle 
vill represent the firm in Illinois, Wis 
S d Jowa, and H. E. Moyer, 11 
Ohio and Canada These rep 
ives have all ha \ xperi 
it e foundry suppl ( n 
i ensive cquainta ) 
foun n in the es ive t 
Smit ry & ( engi S 
' 651 rd at = 
I sed p 
ital stock to $100,000, and hav 
r changes in their organizatiot 
udit the absorption of th 
Smith-Emery Co., of Los Angeles 
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Cal. The officers and department ex- 
ecutives follow: A. L. Emery, pres- 
ident; Emory E. Smith, vice president 
and general manager; E. O. Slater, 
second vice president and manager oi 
the Los Angeles branch; M. T. Mac 
Donald, secretary; B. R. Putnam, 
treasurer and manager of the mining 
department; W. C-. 
the 


Bass, manager ot 


mining department of the Los 


Angeles branch; Duncan Anderson, 
chief chemist; Frank Riordan, super 
intendent of the cement department. 
and A. E. Roberts, designing engi 


This 


regular 


concern has at 
staff, 22 


chemists and assistants, as well as a 


neer present, 


on its engineers, 


staff of six associate engineers. 


Trade Publications 


AIR COMPRESSORS.—The Ingersoll-Rand 
Co., New York City, in a 24-page bulletin, 
illustrates and describes duplex, power-driven 
air compressors. 


FRICTION CLUTCHES.—The Carlyle John- 

Machine Co., Manchester, Conn., in a 35- 
issued, describes 
special 
cut-off coup- 


recently its ex- 


page catalog, 
tensive line of friction clutches, atten- 
on being called to clutches for 
ing work. 

PATTERN SHOP SUPPLIES.—The Cleve- 
nd F Co., Cleveland, manufacturer of 
eather and wood fillets, pattern letters, brass 
clamps, fibre glue brushes, 
as issued an 8-page catalog, describing its 
extensive line of pattern shop supplies. 


illet 


dowel pins, etc., 


CRANES.—The Whiting Foundry Equipment 
Ill., in No. 82, con 
pages, in describes 


Co., Harvey, catalog 


taining 40 condensed form 


special 


features of Whiting cranes. <A _ large 
umber of views of installations are included, 
as well as the names of some of the princi- 


these conveying appliances. 
TRANSMISSION MACHINERY.—The Hill 


Clutch Co., 


users of 


Cleveland, has recently issued a 


catalog which illustrates and describes 


its extensive line of transmission machinery, 


including shafting, safety collars, couplings. 
g § ) 


wall box frames, floor stands, drop hangers. 


friction clutches, iron pulleys, fly wheels, 


belt 


cast 
sheaves, etc. 

The W. S.~ Rock- 
New York City, 


describes a_ stationary 


tighteners, 
MELTING 
well Co., 50 


rope 
FURNACE.- 


Church street, 


a four-page catalog, 


crucible furnace for melting aluminum, brass, 


copper, bronze, silver, nickel, etc. Crucibles 
sizes from Nos. 20 to 100 can be used, and 
the metal can be melted with fuel oil, crude 
kerosene, natural or artificial gas as fuel. 


JARRING MACHINES.—The Herman Pneu- 











Machine Co., Zelienople, Pa., is sending 
trade a handsomely illustrated, 3 
¢ < rt) 
g g Iters 
ndry 5 Ss ot 
icl Ve aS 4 
l-over device for handling large molds 
SAW TABLE.—A_ universal saw table is 
1 and described in the 22-page cata 
ly issued by tl Colburn Machin 
( I l Pa This tool is partic 
1 patte p ise ind ca 
) 1ivantage s ri 
( l T sts lg be 5 Ss 
Ss Ss ves T Ss Cc Ss i is 
itterns 
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VALVES AND FITTINGS.—The 
Jones Co., Greensburg, Pa., in a 


Kelly & 


recently is 


sued, 454-page catalo; trat and describes 


ustrates 


its extensive line of valves and pipe 


specialties. A new, rustless malleable iron 


which 





union, 


is protected by a 


yf electrolytic copper, is also 


is applied after the surface ¢ 


has been machined. This union insures a 


practically joint for high 


non-corrosive 


and 


pres 


sure air work. 


steam 





CHAPLETS.—In a_ hai nely strated 
76-page catalog, issued by the Cleveland Chay 
let & Mfg. Co., Cleveland, its extensive line 


tf chaplets are shown and a list of prices is 


included of wrought iron chaplets with forged 


hook chaplets, wrought iron 


fitted 


heads, pointed 


chaplet stems with square or round plates, 


double head chaplets, radiator chaplets, f 





haplets, etc. An extensive line of stove 
mings made by this concern is also described, 
s well as stove bolts, rivets, etc ot various 


sizes. 
PATTERN SHOP AND FOUNDRY SUP 
PLIES.—The Mfg. Co., 


as issued a 32-page catalog, which 


Shanafelt Canton, O., 








and describes the extensive line of pattern 
and foundry supplies, manufactured by 
concern Leather t, brass dowel pins 
plates, wood dowels, pinch « co 





brushes for 


eners 


hot 


flasks, etc., are 


, fiber gluing, 


pattern chaplets, 





snap 








shown. concern also manuf: es steel 
ement brushes, bellows, et A hist 
yf prices is also icluded and t catalog 

oO 1 I ve a v 1 C W K ina 

isting plants. 

INGERSOLL-RAND BULLETINS. — the 
Ingersoll-Rand Co., 11 Broadway, New Y 
City, has recently issued bulletins Nos. 3007, 
$202, 5003 and 9008, 1 describe 1 s 

e some of the latest designs of we 
riven air compressors, ‘‘Sergeant r¢ drills, 
**Radialaxe”’ air-driven coal cutters and pneu 
natic tamping machines lanulactured y this 
neer1 t ing are designed 
ramming the lining of copper converters 
which purpose they are effective labor sav 

s SI er sizes doing the work of fror 

10 men, and the larger sizes proportion 


itely mor 


WINDOW SASH.—The Detroit Steel Prod 


icts Co., Detroit, in a 36-page catalog, illus 


and describes its line of structural steel 


for 


*s and 


trates 


sash use mills, 
This 


from 


in warehouses, factories, 





other industrial buildings. 


type of steel sash is manufactured 


ial rolled 


the 


spec sections and it is claimed that 


vecause of especial joint it is possible to 


se sections which permit of 25 per cent 


nore light being delivered through a give1 


pening than has heretofore’ been 


Vat 


} 
Inade In 


possible. 


ious standard sash are illustrated 


types of 
45, 40, 35, 31 25 and 20 panes, 


espectively. Numerous. buildings are 


this type « 


f sash has 


ised. 
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Foundry 


EQUIPMENT. 2 
Equipment Co., 


Whiti 


Harvey, Ill., has 





pre- 
ared a new catalog describing electric 
162 pages. It 
extensive line of traveling, jib, ladle, 


ravel- 


ig cranes, containing illus 


ates an 


illar and transfer cranes, I-beam and electric 
trolleys, turntables, etc. In addition to the 
ews of this equipment, installations are shown 


in various plants, including foundries, machin« 


shops, power plants, railroad and 


The Whiting Foundry 
issued a 


repair shops 
industrial 
Co. 


catalogs devoted to 


other works. 


Equipment has also number ot 


new brass foundry equip 


trucks 
Whiting 


ment, power and sifters, elevators, and 


turntables, tumbling mills, cupola 


the 
ind air hoists, respectively. F< 


these various 
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bulletins, a loose-leaf binder is 


and 











lio tly 

Mig. recently 

ssued d its line 

f { B « 1 S$ eel 

lint COK oven p 

1 to a fluid i yn with hydro- 

irbon ong neutral carbon 

ating, chemical action of 

e atmosphere, acids and alkalis. It is a 

] and gives a tough and 

will withstand the action 

a, gas ke, salt water 





nd is not affected by 

















free lime or alkali solu It is especially 
adapted for structural iron and 
steel work, boilers, tanks, steel and _ iron 

xis, iron galvanized iron, e- 

vers, smoke stacks, fronts, etc In- 
st $a also conta i in t 

vering the necessary details rega 

tion of S paint 





SUPPLIES 


Osborn Mig. Co., (¢ 








of foundry supplies, molding ma- 
nes, brushes, brooms and hardwat special- 


es, has issued a handsomely 











ige catalog, devoted to the 
ment and supplies which are 
Ss ¢ ern. ‘Lhe molding machines illustrated 
plain jolt 1ing and no-shock jolt- 
amming machines, rock-over jolt-ramming and 
sk-over drop-draft machines, direct-draw roll- 
ver adjustable ping machines 





Grinding stands 








N as well as tumbling barrels, core sand 

S gnetic separators ind sifters, 

itic shakers, stove polishing machines, 

re ovens, vibrators, wheel-barrows, trucks, 
ke and coal forks, shov molders 
ellows and other foundry suppl equip 





nt An extensive line of brushes, brooms, 








t not only for ry, but other industrial 
urposes, is also trated The yg is 

vell indexed and the work is a 

iddition to foun literature 
FOUNDRY AND PLATERS’ SUPPLIES 

The trade literature of ; stry 1s an € 


a meter 


General Imdustrial Notes 


& Machine Co., Wa 
Barcus & 
indry 
rlotte, N. C 
of 





general jobbin work. 


ngaged in 
The 


s been 


Foundry Co., 


incorporated with a capital 


Dixie 


incorporators are R. | 
Babcock an 
Pa, 


[he Blairsville Foundry (¢ Blairsville, 


is en incorporated with a capital of $10,- 
i [he incorporators are Ralph McGau- 
ghey, Joseph Boeb and Cl es Everett, all 


f Blairsville. 


The Weaks Supply La., has 


taken over the machine shop and foundry of 
1}. G. Sanders. The capital stock has been 
_ sed to $10,000 and the plant will be 


operated as the Weaks Iron Works & 


Supply 


ne ( 


‘o., Wa- 











bash, Ind recently incorporate with a cap 
ital stoc of $50,000, has tal over the plant 
of the George Barcus Co., and will conduct a 
general jobbing f iry business, as_ hereto- 
fore 

The Saunders Faucet Co., Elyria, O., has 
been incorporated t 4 capita f $10,000 








“I 


catalog, issued by 
Detroit, 


four 


00-page recently 






























































ects the for- 


and 


B. Stevens, 


made by the idry allied 





rades during the past few years. The inde 
f this alog contains r 1,000 references 


1 is indicative of the 








es ent required in the operation 
f ci lating plants. The catalog is 
6 x 9 inches, bound in buckram, and is 


rinted in two colors. As a reference work 


t should find a prominent place the 


among 





ade literature of fo irym¢ patternmakers, 
platers, purchasing agents and plant engineers 








[he preface is written in the characteristic 


Stevens’ style and an individuality marks the 





vork 


throughout that is decidedly refreshing 
Following the introductory, nearly 50 pages 
re devoted to facings, core compounds and 
inders, partings, cupola fluxes, etc., 1 38 
pages are devoted to cupolas, ladles, ladle bug 


gies, pyrometers and cupola accessories. 





lassifications follow: Mo and cleaning 
brooms, be 


























ws, riddles, screens, wire cutters and pliers 
e baskets, buckets, swabs, sprayers, steel 
irrels ramm s wall and _ blow 
torches, chaplets, etc., 64 pages; fl sa 
isk equipment, 20 pages; molding ma s 
etc., 5 pages; pattern shop equipment : 
supplies, 3 pages; moiders’ tools, 12 pages 
ass melting furnaces, crucibles, etc., 
ages; portable mold dryers, hand and pow 
sand sifters, sand-preparing and m 1g ma 
ery, 10 pages; core m ¢ ent iS pag 
Ages 
tic se] ors, 7 pages ( cul 
cks, etc., 18 pages; buffing composition a 
aters’ supplies and equ ent, 225 1; S 
The work, in addition, contains many valua 
suggestions, tables, f s t f f 


rymen and platers 


t \ engage the I rac i Ss 
ind taucets Phe it I itors e H. W ] 
gersoll, H. \ Dykmatr I c Beebe I | 
George and Charles | Tucker 


Phe 


Bay State 





manufacturer of brass fittings, has - é 
isiness under the management of S. S. ( 

sa who represented the creditors 

bankruptcy proceedings Phe I é s 

sold at auction to H. J. B. Willis, Nassau 


eads, N. Y., has bee ncorpe vit " 
capital stock of $20,00( ind will gage in the 
1 facture of irdware specia s and wi 
so do general j ing found < The 


neorporators are 


Matthews and Willi 


The American Pattern & 


Chi- 


capital 


Co., 
cago, has be h a 


of $10,000 an 


4 


en incorporat wit 
1 will conduct a j 


2-704 North H 
a building has been obtained, 


»bbing pattern 
street, where 
containing 7 


shop at 7( stead 


square feet of floor space The shop will 


be well equipped t with the most 


the 
id metal 


modern tools and appliances for 


wood 


econom- 






ical production of 





patterns 
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New Construction. 


The Hess Steel Casting Co., Bridgeton, N 








J., will erect a foundry and machine hop, 
40 x 320 feet. 

The Dayton Steel Found ( D G:. 
s ere ry a foundry on Miami ¢ 
at a cost of $8,00 

Norgren & Co Muskego Mi 
creasing their fo y Cal g 

1 tion, 14 x 90 teet 

The Swedish Crucible Steel ( D 
erecting a crucible steel casting plant 1 t 
manufacture of crucible steel plow | s 

The Carroll Foundry & Machine (¢ I 
ledo, O., is erecting a one-story building, 4 
220 feet, which will increase the capacity ol 
its foundry. 

The Seaman-Sleeth C Pittsburg, manufa 


turer of rolls, is erecting an extension, 65 


220 feet, of brick and steel construc 
its No. 1 


foundry. 


The Chicago Malleable Casting Co., Chicago, 


contemplates the erection of an additional fou 
dry building, 80 x 270 feet. Improvements 
recently completed include a new power hous 
and annealing ovens. 

The Fairbury Windmill & Mfg. ¢ Fair 
bury, Neb., will increase the capacity of its 
plant by the erection of a_ two-story k 





building, 40 x 60 feet, and an addition to the 
x 40 feet. 

The American Ship Building Co., 
is extending its plant at Lorain, O Pl 
a foundry, 120 
100 feet. The 
new shops will be completed next year 

The 


Ve rona, 


foundry, 40 
Cleveland, 
include 


the buildings 


feet, and a pattern shop, 50 x 


Bollinger-Andrews Construction  ({ 
Pa; 
its foundry 

total 


completed an 
150 x 140 feet, mak 
610 feet. The 


gray iron’ castings and ingo 


has extension to 
department, 
ing the length works 
manufacture 


molds. 


Metals ee 


foundry 


East Braintree, 


at Groton, 


The Vanadium 
Mass., 


63 x 227 


erect a 


fe et. OF 


will 


brick and steel construction, 


for the 


manufacture of vanadium bronze, brass, 


aluminum, vanadium silver and _ anti-friction 


metals. 
Bronze & Iron Found 
Co., Youngstown, O., 


The Youngstown 








iron castings, pipe balls and bell dies, is erect 
ng a frame addit vhic will add 3,3 
square teet of n fi spac t ts | Ss 
ent shoy 

The Franklin B: ( Re g, 
Pa s building a j 1 side 
of Schuylkill av 1 Riv " e 
: ng will be of kk . an x 
72 feet, and when completed 
move from its present 


: < I t was ‘ 9 Vv e is 
enlarging its fou t the erect fa 
one-s y brick t g, 80 4 eet, whl 
will é ts tot engt 34 teet s ¢ 
¢ gs Pa € gy erectec 

A f } s Ste & R Lt 

Toronto, ( red of 
ind in M ect 

¢ + * ] , r 

plant 
inom atl’ e © ' 

xim y $ 

I Bu M ( Det t 
cre s | nt G 
65 x 3 fee ( S ‘ te 
tion, wi r 
stee I ] ) a 
i 

’ 
a ir 


erection of six 





TAE FOUNDRY 


Phe Hastings Foundry & Iron 
Neb., has 


W orks, 
commenced work on the 


large brick buildings, which 


constitute its 





new buildings 


a0 x 


plant. The 


will consist of an office and storeroom, 


135 feet; machine shop, 50 x 100 feet; foun- 
Iry, 80 x 80 feet; carpenter and paint shop, 
pattern shop and fireproof pattern storage. 


rhe Whiting Foundry Equipment Co., 





vey, Ill., is completing an _ extens to its 
pla which will be used for assembling pur- 
poses rhe building is 140 x 40 feet, one 
story high, has concrete floors, and will be 


with a five-ton, two-motor Whiting 


electric traveling crane and other machinery. 


The Farmers Foundry & Irrigation Sup- 


plies Manufactory, Upland, Cal., has recently 


constructed and equipped a plant especially 


f the manufacture of irrigating supplies. 
The shop is 45 x 80 feet, half of which is 
equipped for a machine shop, and half for a 
foundry. Its output is three tons of castings 
per day, consisting of head gates, valves 
and tools for cement pipe makers. 

The Casey-Hedges Co., Chattanooga, Tenn., 
manufacturer of cast iron soil pipe and fit- 
tings, plumbers’ specialties and furnace and 


boiler castings, has placed contracts for replac- 


ing the buildings recently destroyed by fire 


and expects to have the foundry in operation 
by the middle of March. As the company 
had a large stock of fittings and soil pipe on 





the fire caused no embarrassment, as all 
orders were promptly filled. 


The Kline-Marshall Furnace Co., 210 East 
Fifth street, Canton, O., was recently incor- 
porated with a capital of $40,000 and will 
erect a plant for the manufacture of warm air 


This 
foundry, 40 x 120 feet, one story, and an as- 
The 
officers are Dayton Marshall, president; C. T. 


furnaces. will include two buildings, a 


sembling shop, 40 x 80 feet, two stories. 


Clewel, vice president; George L. Viers, sec- 
retary and manager, and Walter Kline, treas- 
urer. 


The Crucible Steel Casting Co., 
Pa., will 


Lansdowne, 
furnace of the 
Roechling-Rodenhauser induction type, the first 


install an electric 





to be installed in the United States. It 
be of two tons capacity and for a time 
be charged with cold material, but later 
he scrap metal may be melted in a cupola. 


Che current will be supplied by a single-phase 
5 1 


cycle generator, driven by a 425-horsepower 


engine. The furnace will be built by th 
\merican Electric Furnace Co., 45 Wall street, 
New York City. 


The National Brake & Electric Co., Milwau- 


has increased the 





capacity of its stee 

foundry by the erection of an addition, 80 x 
feet One feature of the new building 

be a sub-basement, which, 


basement and 
l 




















the foundations, will be built of concrete, 
e upper floors being of brick and structural 
eel construction, surmounted by a roof of 
ement tile. The new building will be used 
1s a molding room, the basement being 
sed fe flask storage and the sub-basement 
sand storage and milling It will be fitted 
concrete bins, near which the mills will 
cate and the mixed sand will be carried 
e molding floor by conveyors. New 
s unloaded from the cars on the g 
and livered into the bins by m 
( re chutes hich are made a part of 
f i W i Is T his a ge ent ot 
S n r ew building s due fact 
t of the site on w the main 
ed is 32 feet g t 1 the 
1 at the west and south e the new 
Iry \ new brass foundr » being 
t at. the t of the steel ] ex 
It A I 40 x ¢f t t 
ete basement, the product 
inv's consur 
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Among the Brass Founders. 


The Winkley Co., Detroit, is 
Windsor, Ont., 
ss foundry. 


erecting a 


plant at which will include a 


Bevin Bros, 


Mfg. Co., 
bells, 


East Hampton, Conn., 





iufacturer of is erecting an addition 


iron foundry. 
Nor- 


con- 


Jordan & McGinnis, brass foundrymen, 
folk Mass., 
jobbing 


Downs, recently organized to 


duct a business in brass, bronze and 


aluminum castings. 
Goods Co., Seattle, has 
with a capital of $100,000. 


Banghan and 


The Fostoria Brass 
been incorporated 
The incorporators are George A. 
Clay Allen, of Seattle. 

Bronze Works, Great 


Mont., has recently been established by 


The Riverside Brass & 


Falls, 


Andrew McLean, who for the past 16 years 
has been employed by B. and M. Smelter of 
that city. 

The Murray Brass Mfg. Co., Ltd., Wind 


sor, Ont., has been incorporated 
of $40,000. 
D. Murray, 
C. Kennedy. 
The 


Louis, has 


with a capital 
The provisional directors are Wm. 


John L. William 


Schneider and 


Foss Valve & 
been 
$50,000. 


Mfg. Ce.,. St. 
with a 


Brass 


incorporated capital 


stock of The incorporators are Clar 


ence E. Anglin, Wm. J. Gates and G. How- 
ard Willett. 
The Blesch Metal Mfg. Co., Detroit, has 


been incorporated with a capital of $15,000 
and will engage in business as metal smelters 
and refiners. The incorporators are Otto 
Blesch, Edward E. Pratt and Hugh M. Ed- 


wards, all of Detroit. 
W. T. = Co,, 
and founders 
lease for 10 
building and basement now 
lot 137 x 137 feet, at the 
of Folsom and Fremont streets. 


Garrett San Francisco, brass 


aluminum and machinists, have 


closed a years on a_ two-story 


being built on a 
northeast corner 
The Bauer Metallizing Bronze Co., Brook- 
lyn, N. Y., has been incorporated with a 
capital of $12,000 and will engage in the manu- 





facture of metal and imitation metal goods. 
The incorporators are John F. Connor, 437 
Putnam avenue, Brooklyn, and others. 

The Standard Casting Machine Co., St. 
Louis, has been incorporated with a capital 
stock of $25,000 and will manufacture ma- 
chines for casting aluminum, bronze, etc. The 
incorporators are Martin Felhauer, James M 


Allen, F. M. Felhauer and L. F. Allen. 


The Fulton 
Ind., 


srass Foundry Co., South Bend, 


has begun operations in its new plant at 


Williams street and Indiana avenue. The plant 
has a fleor area of 3,500 square feet and a 
specialty will be made of yellow brass, red 
brass, bronze, white metal and aluminum cast- 
ings. F, H. Fulton is president and general 
manage 


The Yates-Upholt Brass Co., 


Mich., has accepted the 


Plymouth, 


from 


offer of a site 





t (Mich.) board of trade, on which 
to erect a building, 60 x 90 feet, upon the 
completion of which its factory will be moved 


to the latter city. The company manufactures 


aust anni ] bi sxtures nd a general 
auto supplies, plumbing fixtures an a general 
Kelly & Jones, Greensburg, 


ed a 


Pa., have erect- 
- ‘ °7 3° hint 31) 
four-story concrete building, which will 


be used as a brass foundry and finishing de- 


I ent The foundry will be located on 
t top floor. This arrangement permits of 
ceipt of the raw material on the top 
and to desce nd from floor to floor, pass- 


ious stages of manufacture 


through the vat 


1 it reaches the first floor as a finished 





ing to a 
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Whiting Electric Traveling Cranes 


CRANES OF ALL TYPES FOR ALL PURPOSES 
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Grey Iron Foundry, Illinois Steel Company, South Chicago 


Complete Equipment for Foundries wit tictinestin 


NEW YORK, 39 Church Street 


FOR ALL CLASSES OF CASTINGS Pan wean tetas 
Grey Iron, Brass, Car Wheel, Pipe, Steel and Malleable  —— 


$. Obermayer 


LAYOUTS FURNISHED-EQUIPMENT INSTALLED io 


ST. PAUL 
Plants Turned Over to Owner Ready to Operate 















Robinson, Cary & Sands Co. 


RICHMOND, VA. 
Smith-Courtney Co. 


BIRMINGHAM, ALA.. Brown-Marx Bidg 
Dewstoe Machine Tool Co. 
MANUFACTURING ar ne 
Hampson-Fielding Engr. Co. 
SALT LAKE CITY, Atias Block 
ENGINEERS roe 
SEATTLE, WASH., 1014 First Ave., South 
Caldwell Bros. Co. 


A N D SAN FRANCISCO, 19 Fremont St. 


Henshaw-Bulkley & Co. 


MONTREAL, 47 Murray St. 
DESIGNERS rat 
WINNIPEG 
J. A. McTaggart & Co. 


EDMONTON, ALTA. 


WHITING FOUNDRY EQUIPMENT CO. oir: 


Mexican Steel Products & Machinery Co 
HARVEY, ILL. (Chicago Suburb) Mimterd & Cia 


LONDON. ENG., Caxton House, West 
SEND FOR CATALOGS SEE OTHER ADV. PAGE 46 ra Nye tiene og — 
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DELICATE HOISTING 


Lifting Patterns or Copes, Pouring Molten Metal, 
Setting of Heavy Cores or Closing of Molds, 
it’s all in the day’s work of 


A CURTIS AIR HOIST 


It has perfect control and convenience of manipulation with a wide 
range of service. 

Pendant-attached to a trolley system; vertical or horizontal on either 
a jib crane or overhead crane. 

They are ideal foundry equipment—ideal, not because we say so, 
but because they have proved to be so to thousands of users. 


WHERE THEY EXCEL 


Will hold their load at any point. WILL NOT JUMP OR JERK. 
Cannot drop their load should hose break or air supply fail. Are 
not affected by heat, cold, dust, dirt, and dampness. Are simple, 
and have no side rods. Upper head and lower ring, with lower 
head bolted thereto, screwed to cylinder. ‘The interior is easy of 
access. 

All steel—they are lighter and stronger. 











A large new catalogue just gone to press—let us send you a copy. 











CURTIS & CO. MFG. CO. 


1545 Kienlen Ave. ST. LOUIS, MO. NEw YORK OFFICE, 30 CHURCH ST. 
















3S 
aie auc l aurners 
wecan 
prove— — . ‘‘Getting a reputation by results’’ 
even to ; i 
pan it The difference between $7.50 and 30 cents represents the sav- 


ing ONE Hauck Burner accomplishes weekly in a leading foundry. 
You can have the name of this foundry if you care to write for it. 
q@, Hauck Oil Burners will do the same for you, and further, you make 
the saving and do the work of drying molds, firing up cupolas, heating 
ladles, etc., in the easiest way it can be done. 


HAUCK MANUFACTURING CO. 


140 Livingston Street, Brooklyn, N. Y. J 


Just write 

















69 csore Royal Ventilators 


WITH GLASS TOPS AND GLASS DAMPERS 


Just supplied for the new foundry buildings of the Syracuse Malleable 
Iron Works, Syracuse, N. Y. Selected in preference to all others. 


Where Quality Counts We Always Win 


Our business is manufacturing ‘‘ ROYAL” Ventilators only, not as a side 
line, but as a business, and it is fair to presume we can give you 
better ventilators for the same money. ‘‘ ROYAL” Ventilators are made 
in every size and shape, to suit every condition: Round, Rectangular, 
Square, Glass and Metal Top, Galvanized Steel, Charcoal and Ingot Iron, 
ToncanMetal, Brass and Copper. There is only one BEST in Ventilators 
and that is the ‘‘ROYAL.” Think this over and when you are in 
the market give us a chance to make you quotations. 


J “i : 418 Le , 
Glass top with glass damper combining light and Royal Ventilator Co. putavetpia’ pa. 


ventilation. Our 1911 catalog is yours upon request. 
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OTIS 
FOUNDRY ELEVATORS 


E manufacture and install 
elevators particularly adapted 
for Foundry Service. Let our 
engineers and designers co-operate 
with you in solving problems involv- 
ing Foundry Elevator Equipment. 


Plans, estimates and specifications 
furnished without obligating you in 
any way. 

We will gladly mail you literature 
on anyand all elevator requirements 
in which you are interested. 








OTIS ELEVATOR COMPANY 


Offices in all Principal Cities 


) 
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Single-leg Gantry in use by Nordberg Mfg. Co., Milwaukee 


“P & H” CRANES 


are particularly adapted for foundry service 
because they are so dependable. 


And in foundry service a dependable 
crane is an absolute necessity. 


CATALOG ? 


Pawling & Harnischfeger Co. 


MILWAUKEE—WISCONSIN . 


Branch Offices: 


New York, 45 Broadway 
Chicago, Monadnock Block 


Philadelphia, Stephen Girard Bldg. 


Pittsburg, Fidelity Bldg. 


Portland, Ore., Washington Bldg 


Sales Agents: 
Denver, H. N. Steinbarger 
St. Louis, A. B. Bowman 
San Francisco, L. Heynemann 
Birmingham, Ala.,C. W. Hill & Co. 
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THE STANDARD 


ae 


COMBINATION 


MIXING and 
BLENDING PLANT 


Prepares core, facing and floor sands in foundries at a saving 
of 75% in labor and power costs. There is no comparison in 
the results obtained over other methods—users tell us this. 


Let us show you. 


We also sell molding and core sands. 


THE STANDARD SAND & MACHINE CO. 


CLEVELAND, OHIO 








SPRAGUE 
ELECTRIC 


HOISTS 


For LIFTING AND CONVEYING 
Ask us for a copy of pamphlet No. 23367 


SPRAGUE ELECTRIC COMPANY 
527 West 34th Street, 


New York City 











Electric Hoists 
Electric and Hand Power 
CRANES 
THE EUCLID CRANE & HOIST CO. b 


EUCLID OHIO (Cleveland Suburb) 


{ 































Triplex Block hung from a jib crane trolley 
and used for handling flasks. 


Double 


Economy 


With the help of a Triplex Block, 
one man does the work of two. 

That’s one economy. 

And as the simple, strong, easy- 
running gear-system of a Triplex 
Block lasts a whole lifetime—you 
don’t have any repairs. 

That’s another economy and the 
vital factor. 

For repairs on cheap blocks eat up 
all the saving of labor and leave you 
no economy at all. 


Triplex Blocks are not expensive. 


TRIPLEX j 16 Sizes: One quarter of a ton to forty tons 
BLOCKS (| 300 Active Stocks al! over the U. S. 


Send for the Book of Hoists today—yours for a postcard 


The Yale & Towne Mfg. Co. 


Also Duplex Blocks, Differential Blocks and Electric Hoists. 


Makers of Yale Products 


Locks, Padlocks, Builders’ Hardware, 
Door Checks and Chain Hoists. 


9 Murray Street’ - : New York 


Local Offices : Chicago, Boston, Washington, San Francisco 


Canadian Warehouses: The Canadian Fairbanks 
Co., Ltd. Offices in all the large cities of Canada. 
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Thirty-three Per 
Cent Greater Ef- 
ficiency—Forty 
Per Cent Longer 
Life— 

Simply another record of Carbor- 
undum efficiency that is being dupli- 


cated in hundreds of grinding shops 
every day. 


In a recent test of cloth 
discs in grinding brass 
nuts the Carborundum 
disc ground 3700 nuts 
and was good for fully 
1000 to 1200 more, while 
the best competing disc 
ground 2800 and wore 
itself completely out. 
Carborundum not only does much more work 
in a day—and thus materially decreases labor 
cost—but it works more days before wearing 


out—thus materially decreasing operating 
expense—a double economy. 


THE CARBORUNDUM CO. 
Niagara Falls, N. Y. 
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FURNACES 


Oil, Coal and Gas Furnaces. Oil and Gas Burning Appliances. 
Complete Furnace Equipment. 


ROCKWELL FURNACE CO. 


NEW YORK CHICAGO 








METALLURGY OF CAST IRON rice. DS! wes 


A compilation of original research of the processes in- 
volved in the treatment chemically and physically, from 
the blast furnace, through the foundry, to the testing 
machine. 


Cloth, 153 Illustrations, 627 Pages, Postpaid $3.00 
BOOK DEPARTMENT 


THE PENTON PUBLISHING CO., CLEVELAND 
TOOL MAKING 


TOOL MAKING. By Edward R. Markham, American Society 
of Mechanical Engineers, Instructor in Machine Shop 
Work, Harvard University and Rindge Manual Training 
School, formerly Superintendent Waltham Watch Tool 
Co. 225 pp., 325 illustrations. Cloth binding. The whole 
subject is here exhaustively treated and profusely illus- 
trated. The information given is of inestimable value to 
all machine shop men, metal and wood workers, and all 
whose tasks may occasionally call for the exercise of 





mechanical skill, ingenuity, and inventiveness in the 
devising of special means to accomplish special ends 


Price $1.60 Pestpald 


Book Department 
Penton Publishing Co. 


Cleveland Ohio 
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Just from the Press 


Pattern - Making 


BY G. H. WILLARD 
With additional chapters on 


Core-Making and Molding 


BY F. D. CRAWSHAW 


A BOOK for the man who has to do the work. 

Written by a practical pattern-maker of many 

years experience. Gets right down to business 

in the first chapter and keeps it up throughout the 

book. Full of kinks and actual working infor- 4 
mation. 

CONTENTS.---Pattern-Making as a Trade, 
the Tools, Woods, Joints, Turning, the Circular 
Saw, Machine Tools, Simple Patterns, Crooked 
Patterns, Large Pattern Work, Crosshead Guide 
Patterns, Sweep Work, Pipe Work, Stove Pattern 
Work, Molding Machine Work, Molding Pattern 
Work, Simple and Complex Core Making, Prin- 
ciples in Molding, Loam Patterns and Loam 
Molds. Fully illustrated. 


BOOK DEPARTMENT 


The Penton Publishing Co. 


Cleveland, Ohio 
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